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GRINNELL  GAS-FIRED 


UNIT  HEATERS 


GRINNELL 

WHENEVER  PIPING  IS  INVOLVED 


This  Grinnell  unit  heater  —  burning  all  types  of 
gases  —  is  built  to  provide  efficient,  dependable 
service  even  under  severe  conditions.  Typical  of 
the  interiors  for  which  this  gas-fired  unit  heater 
assures  clean,  constant  heat  are:  factories,  repair 
shops,  garages,  w’arehouses,  stores  and  super¬ 
markets. 

•  efficient  performance:  Assured  by  modern  design 
of  burners  and  heat  exchanger,  proper  motor  and 
fan  unit. 

•  effect  ive  air  distribution:  Motor  and  fan  unit 
delivers  maximum  air  volume  at  maximum  efti 
ciency  with  minimum  noise;  louvers  are  individually 
adjustable. 

•  instantaneous  heat:  Full  rated  capacity  obtained 
in  18  seconds  from  a  cold  start. 

•  no  danger  of  gas  escaping:  Automatic  safety  pilot 
operates  to  shut  off  gas  supply  if  pilot  burner  goes 
out. 

•  no  flashback,  no  extinction  noise:  Prevented  by 
the  burners'  raised  port  design  and  proper  port  size 
for  the  particular  gas  used. 

•  overload  protection:  The  low  speed  motors  have 
built-in  thermal  overload  protection  and  automatic 
reset. 

•  summer  air  circulation:  Summer-winter  switch 
permits  use  of  fan  for  air  circulation  during  w:»rm 
weather. 

•  easy  suspension:  Threaded  pipe  hangers  are 
integral  parts  of  the  heater. 

•  complete  wiring:  Unit  requires  only  connection  to 
suitable  room  thermostat  or  manual  switch. 

•  easy  maintenance:  All  parts  are  readily  accessible 
for  periodic  servicing:  hinged  bottom  pan  permits 
cleaning  interior  of  tubes;  burners  and  control 
assembly  are  removable  as  a  unit. 

•  durable  construction  and  finish:  Housing  die- 
formed  of  heavy,  stretcher-level  steel  and  finished 
with  heat  resistant,  baked-on  enamel;  combustion 
chamber  of  heavy  steel,  welded  tubes  and  draft 
diverter  of  aluminized  steel;  burners  of  close- 
grained  iron  castings. 

Available  from  your  local  distributor 


Grinnell  Company,  Inc.,  Providence,  Rhode  Island 


Coast-to-Caast  Network  of  Branch  Warehouses  and  Distributors 


Manufacturer  af:  pipe  fittings  •  welding  fittings  •  forged  steel  flanges  •  steel  nipples  •  engineered  pipe  hangers  and  supports 
Thermolier  unit  heaters  *  Grinnell-Saunders  diaphragm  valves  *  prefabricated  piping  •  Grinnell  automatic  fire  protection  systems 


THIS  HAND  / 

BEATS  ALMOST  ANY  AIR  ^ 
OR  FUME  EXHAUST  PROBLEM 


Beat  noise  .  .  .  with  the  DeBothezat  Centrifugal  Roof  Ventilator.  Runs 
at  low  tip  speeds,  moves  large  volumes  of  air  efhciently  against  static  pres¬ 
sure.  Low  in  silhouette,  blends  well  with  modern  architecture. 

Beat  oil  and  dust>laden  air  .  .  .  with  the  Vertical  Discharge  Roof  Ven¬ 
tilator.  Exhausts  air  straight  up  at  high  velocity.  Keeps  harmful  residue 
from  attacking  the  roof. 

Beat  most  industrial  air  removal  problems  .  .  .  with  the  Power-Flow 
Roof  Ventilator.  Ruggedly  built  unit  in  an  aerodynamically  correct, 
weather-proof  housing. 

® 

Beat  hot,  flammable,  corrosive  fumes  .  .  .  with  the  Bifurcator.  Fumes 
bypass  the  motor  (located  in  an  isolated  chamber)  which  always  stays 
clean,  cool  and  accessible. 

Send  for  bulletins  on 
DeBothezat  fans  for  your  problems. 


- mail  coupon  today - 

DcBOTHEZAT  FANS  DIVISION,  Dept.  HV-956 
AmerieoN  Machiee  end  Metals,  lee. 

East  Moline,  Illinois 

Please  send  me  a  complete  catalog  on  each  of  the  following 
DeBothezat  fans: 

□  Centrifugal  Roof  Ventilator 

□  Vertical  Discharge  Roof  Ventilator 

□  Power-Flow  Roof  Ventilator 

□  Bifurcator 


Pe  Pothe^at 


American  /Machine  and  /petals,  Inc 

EAST  MOUNE.  tUINOtS 


COMPANY 


ZONE 
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Top:  Home  of  Alfred  A.  DiCenso,  Williamsport,  Pa., 
where  27  Webster  Heating-Cooling  Conditioners  in 
eight  separate  zones  comprise  completely  automatic 
year-round  climate  control.  Architect:  Wagner  & 
Hartman.  Heating  Contractor:  Orrin  Roller.  Ceneral 
Contractor:  William  Springman  —  all  of  Williamsi>ort. 

Center:  Webster  Heating-Cooling  Conditioners, 
Models  C-80  and  C-40.  Both  models  a\ailahle 
in  Free-Standing,  Semi-Recessed  or  Recessed 
Cabinet  types. 

Bottom:  Library-den  in  DiCenso  residence.  Note 
Webster  Conditioners  with  woodgrain  fini.sh  beneath 
windows. 


This  luxurious  ranch  home,  with  over  4,(K)0  scj.  ft.  of 
li\ing  space,  uses  Webster  IIeatiug-Ca)oliug  Condi¬ 
tioners  to  achieve  three  objectives: 

1.  Hot  water  heating  ...  to  a.ssure  complete  comlort 
throughout  a  7-month  Pennsylvania  heating 
season; 

2.  Chilled  water  air  conditioning  .  .  .  with  ea.sy, 
flexible  control  of  cooling  tt*mperature.s,  room-by- 
rooin  or  zone-by-zonc; 

•3.  .\  central  system  for  both  heating  and  cooling, 
without  expensive  ductwork.  No  window 
ob.struction. 

Web.ster  Heating-Cooling  Cxjiiditioners  can  also  be 
used  for  modernization.  Simply  replace  present  radi¬ 
ation  in  existing  hot  water  heating  .systems,  and  add 
central  chiller.  For  the  best  in  all-season  living  com¬ 
fort,  not  only  in  homes  but  also  in  motels,  apart¬ 
ments,  offices  or  professional  buildings.  For  more 
information,  see  your  Webster  Representative,  or 
write  for  Bulletin  2(K)1-A. 

Address  Dept.  H\’-9 

WARREN  WEBSTER  &  COMPANY 

Camden  5,  New  Jersey 


HEATING  Axo  COOLING 
EQUIPMENT 


located  \E  ah  A'Ol'  —  TO  UEI.P  A’Ol'.  Webster  Representatives  in  these  65  U.S.  Cities:  .Albany.  .Atlanta.  .Atlantie  City.  B.tltiinnre,  Bethlehem 
(Pa.),  BiriniiiKhain.  Boston,  BoHalo.  Butte,  CTiattanooua,  CliicaKo,  Cincinnati,  Clevelaiul.  Columbia.  Coliiinbus,  Dallas.  Davenport,  Dayton,  Denver, 

D<‘s  Moines,  Detroit,  (.rand  H.ipids.  H.ti risburtt.  Houston.  Indianatrolis,  K.insas  Caty,  Kingston  (Pa.),  I. a  Porte  (Ind.),  I.ittle  Hock,  Los  .Anueh'S. 
Louisville,  Lubboik,  Memphis.  Mdwaiikee.  Minneapolis.  Nashville.  Newark.  New  Haven,  New  Orleans,  New  York,  Oklahoma  Caty.  Omaha. 
Orlando.  Philadelphia.  Pittshuritli.  Portland,  Raleinh,  Richmond,  Roanoke,  Rochester.  SaKinaw,  St.  Louis,  Salt  Lake  City.  San  .Antonio.  San  Francisco, 
Seattle.  Spokane.  SprinnKeld,  Syracuse,  Toledo,  Trenton.  Tulsa,  Washington,  Wichita,  Wilmington.  In  Canada.  D.irling  Brothers.  Ltd.,  Montreal. 
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'kionioRE 

PUMPS 


r 

I  TYPE  CVS 

DUPLEX  UNIT 


For  heavy  duty  service  specify  a 
SKIDMORE  CVS  duplex  unit. 
Above  is  shown  pump  with  two 
floats  and  switches.  Unit  is  also 
furnished  with  one  float  and 
mechanical  automatic  alternator  to 
provide  alternating  operation 
of  two  pumps 


•SKIDMORE  PUMPS  have  set  o 
standard  for  performance  and 
dependability  since  1921 


RE  CORPORATION 
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HIGH  SPOTS 


•  Air  conditioning’s  role  in  mitigating  the  effects  of  hay  fever  in  August  and 
September  has  been  hailed  by  the  Air  (^miditioning  and  Refrigeration  Institute  after 
{'•ointing  to  the  results  of  laboratory  tests  conducted  on  the  subject.  See  page  71. 

•  The  Du  Pont  Company  has  offered  to  make  generally  available  a  simplified  num¬ 
bering  system  developed  over  the  last  quarter  centurv  to  identify  chemical  com* 
pounds  used  as  refrigerants. 

•  The  Federal  Construction  Contract  Bill,  which  would  outlaw  bid  shopping  on 
subcontracts,  failed  to  get  the  two-thirris  majority  in  the  House  of  Representatives 
and  was  defeated  by  15  votes. 

•  An  increase  of  37%  in  the  shipments  of  air  conditioning  and  refrigeration  com¬ 
pressor  bodies  for  the  first  four  months  of  this  year  over  last  year  has  been  announced 
by  the  ARl.  Shipments  of  automotive  compressor  bodies  also  increased.  See  page  138. 

•  While  only  an  estimated  4%  of  the  United  States  supply  comes  from  the  Middle 
Fast  through  the  Suez  canal,  any  disruption  to  the  petroleum  flow  via  the  canal  would 
put  an  immediate  strain  on  this  country's  oil  supply  because  of  the  effects  on 
our  Pmropean  allies.  Higher  petroleum  and  oil  product  prices  would  accompany  any 
substantially  larger  export  of  American  oil  to  Europe. 

•  According  to  the  American  Society  for  Engineering  Education,  there  were  an  esti¬ 
mated  11,403  graduates  from  full-time  technical  institute  programs  this  year 
compared  to  the  annual  demand  for  engineering  technicians  of  approximately  40,000 
to  50,000.  To  meet  this  demand,  enrollments  would  have  to  increase  between  150,000 
and  200,000.  Enrollments  for  the  year  ended  numbered  32,644  in  full-time  programs. 

•  Summer  business  activity  continues  at  the  record  levels  established  through  the  first 
six  months  of  the  year,  the  Government’s  Office  of  Business  Economics  reported. 
The  advance  in  plant  and  equipment  outlays  considerably  more  than  compen¬ 
sated  for  the  drop  in  residential  construction. 

•  Shipments  of  central  heating  furnaces  compiled  by  the  National  Warm  Air 
Heating  and  Air  Conditioning  Association  for  the  first  6  months  of  1956  are,  according 
to  fuels:  Coal  3.1%;  Oil  30.4%;  Gas  66.5%  For  the  first  6  months  of  19.55  the  figures 
are:  Coal  3%;  Oil  35%;  Gas  62%. 

•  Because  of  a  lack  of  manpower,  the  air  conditioning  industry  is  not  making  the 
progress  it  should,  complained  M.  M.  Lawler,  president  of  the  Air  Conditioning  and 
Refrigeration  Institute,  while  recommending  a  program  to  recruit  men  for  the  industry. 
See  page  136. 

•  Baseball's  first  move  toward  air  conditioning  has  been  made  by  the  Cincinnati 
Redlegs.  The  team  is  the  first  major  league  club  to  air  condition  the  players  dugouts, 
press  box,  broadcasting  booth,  press  room,  and  television  monitor  room.  See  page  95. 

•  The  63rd  chapter  of  the  American  Society  of  Heating  and  Air-Conditioning  Engi¬ 
neers  was  formed  this  summer  in  Austin.  Tex.  See  page  140. 
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WASHMGTON  OVfiKTONES  (Continurd  from  pafic  6) 

•  Permit?  a  co-signer  (person  or  corporation  I  to  enHt»rse  an  KH  A-insiired  mortgage 

for  a  buyer  age  60  or  older. 

•  Approves  FHA  insurance  up  to  on  dwellings  costing  not  more  than  Slt.KH) 
per  family  unit  when  built  for  elderly  resident  by  non-profit  organization. 

•  Authorizes  35,000  public  housing  units  per  year,  this  year  and  next. 

9  Revises  military  housing  program  to  increase  allowable  per-unit  maximum  to 
$16,500  from  $13,500.  Spending  under  the  program  is  limited  to  $2.3  billion,  and 
the  present  program  is  to  end  with  1957. 

•  Public  law  898  extends  the  Veterans'  Administration  home  loan  guarantee  pr€»- 
gram  to  July  25,  1958. 

•  Two  questions — segregation  and  possible  federal  control  of  education — 
helped  prevent  passage  of  an  aid-to-education  bill  which  would  have  authorized  a  vast 
amount  of  new  school  construction.  New  Congress,  the  85th,  convening  next  January  3, 
w  ill  take  another  look. 

•  Meanwhile,  several  piece-meal  approaches  to  school  and  hospital  problems  add 
up  to  big  business,  constructionwise,  for  many  months  ahead. 

•  Public  Law  949  authorizes  two  year  extension  of  federal  aid  to  school  districts 
overburdened  by  government  activities.  Appropriated:  $378  million  for  either  con¬ 
struction  or  operation. 

•  Public  Law  911  authorizes,  among  other  things,  $210  million  a  year  for  hospital 
construction  for  two  more  years  from  June  30,  1957. 

•  Public  Law  835  authorizes  $90  million  over  three  years  for  construction  of 
research  facilities  in  hospitals  and  universities. 

•  These  federal  aid  projects,  added  to  big  outlays  by  industry  and  commerce, 
promise  record  volume  for  the  construction  industry  and  its  satellites  despite  any 
faltering  in  the  housing  field. 

•  Commerce  and  Labor  Department  Report  for  June  placed  construction  outlays 
at  an  alhtime  high  of  $4,207  million — up  $200  million  from  June.  Seasonally  ad¬ 
justed,  spending  during  July  was  at  an  annual  rate  of  $44,388  million.  Expected 
increase  during  August  would  raise  annual  rate  to  $44.5  billion.  Total  spending  first 
seven  months  of  1956  hit  $24.1  billion — up  2%  from  the  same  period  last  year. 
Private  projects  were  up  1%;  public  projects  up  5%. 

•  Those  interested  in  small  business — whether  as  units  thereof  or  purveyors  there¬ 
to — may  expect  favorable  attention  from  Washington  in  the  months  ahead. 

•  Political  platforms  of  both  parties  promise  new  consideration  for  “the  little  fellow.” 
Also,  the  late-lamented  84th  Congress  passed  Public  Law  268 — extending  Small  Busi¬ 
ness  Act  to  June  30, 1957  and  increasing  loan  limitations  from  $150,000  to  $250,000. 

•  The  President’s  Cabinet  Committee  on  Small  Business  issued  a  report  during  August 
recommending  several  major  actions  to  aid  this  segment  of  the  business  population. 
Principal  recommendations:  tax  relief  for  small  business,  including  rapid  amor¬ 
tization  of  capital  investment;  anti-trust  action  to  protect  small  business  from  monopo¬ 
listic  mergers;  assistance  in  the  purchase  of  strategic  materials;  and  continued  tech¬ 
nical  research  directed  toward  assisting  small  business  in  sharing  national  prosperity. 

•  The  Office  of  Technical  Services  has  released  a  detailed  guide  for  aircraft  designers 
in  calculating  air  conditioning  loads  for  aircraft  compartments.  The  177-page 
manual  is  entitled  “Engineering  Study  of  Air-Conditioning  Load  Requirements  for 
Aircraft  Compartments”  .  ^  1211139).  It  may  be  ordered  at  $4.50  per  copy  from 
the  OTS,  Commerce  Depa.iment,  Washington  25,  D.  C. 

•  General  Services  Administration,  responsible  for  design,  construction  and  main¬ 
tenance  of  more  than  5,000  federal  buildings,  has  created  three  new  top-level  posi¬ 
tions.  WilKam  A.  Schmidt  has  been  named  new  assistant  commissioner  for  planning 
and  Leonard  Hunter,  assistant  commissioner  for  design  and  construction.  Charles  A. 
Peters  has  been  appointed  assistant  to  the  commissioner.  All  are  civil  service  career 
employees. 
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Wrought  Iron  Pipe’s  built-in  protection 
.  . .  always  ”on  guard”  against  corrosion 


Wrought  iron  pipe’s  “armed  guard”  against  corro¬ 
sion  is  a  concentration  of  thousands  of  glass-like  iron 
silicate  fibers  distributed  throughout  the  metal. 

These  iron  silicate  fibers  are  relatively  immune  to 
corrosion  ...  so  any  attacks  by  corrosion  are  evenly 
dispersed  over  the  entire  surface  of  the  metal.  As  a 
result  of  this  built-in  protection,  deep  pitting  and 
penetration  are  repelled  . . .  costly  premature  repairs 
and  maintenance  are  eliminated. 


Our  booklet,  “The  ABC’s  of  Wrought  Iron”  tells 
more  of  this  story.  You’ll  find  it  profitable  reading. 
Write  for  your  copy  today. 

A.  M.  Byers  Company,  Pittsburgh,  Pa.  Estab¬ 
lished  1864.  Division  Offices  in  Boston,  New  York, 
Philadelphia,  Washington,  Atlanta,  Chicago,  St. 
Louis,  Houston,  San  Francisco.  International  Divi¬ 
sion:  New  York,  N.  Y. 

Available  in  Canada  and  throughout  the  world. 


in  KKS  Wrought  Iron  Tubular  and  Hot  Rolled  Products 

ALSO  ELECTRIC  FURNACE  QUALITY  STEEL  PRODUCTS 
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BRIEFLY  STATED 

•  rin'  a|ip<>inliiHMl?«  of  ro»l«l  I,.  Oh<*iih  .I'  miuia^rr. 
advertising  and  sales  promotion,  and  Jiuiien  M.  Farrell, 
sales  manafier.  room  air  «onditioners.  were  annonneed 
Itv  the  eommereial  division  of  York  Corp..  a  subsidiary  of 
Hor{i-\\  arner  Corp. 

•  The  appointment  of  Paul  A.  Ryan  as  advertising  and 
sales  pronnttion  manager  was  announeed  by  Janitrol 
Heating  \  Air  Conditioning  l)iv..  Surface  Combustion 
Corp.  Vlr.  R\an  has  been  active  in  the  merchandising 
field  f.  »r  seventeen  \ears. 

•  Herman  F.  Lehman,  new  general  manager  of  Frigid- 
aire  division,  was  elected  a  vice-president  of  General  Mo¬ 
tors  at  a  meeting  of  the  corporation’s  hoard  of  directors 
in  New  York  City.  Associated  with  General  Ylotors  for 
thirty-one  vears.  Mr.  Lehman  succeeded  Mason  M.  Roberts 
as  general  manager  of  the  division. 

•  Renberthv  Injector  Co.  is  now  known  as  Penlverthy 
Mfg.  (  ^o.,  according  to  an  announcement  hy  the  parent 
company.  Buffalo-Eclipse  Corp.  The  change  is  being  made 
to  better  identify  the  operations  of  this  Detroit  division. 

•  \^'arren  A.  Logelin  has  been  named  director  of  pub¬ 
lic  relations  for  Crane  Co.  He  succeeds  Russell  G.  Crevis- 
ton  who  retired  after  twenty -seven  years  at  the  company  's 
general  office. 

•  Don  MeAnally,  sales  promotion  manager  for  the 
L.O.f'.  Glass  Fibers  (a>..  has  been  |)romoted  to  manager 
of  distribut<tr  sales.  In  his  neyv  capacity,  Mr.  MeAnally 
will  have  charge  of  the  distributor  sales  program  on 
thermal  and  accmstical  insulation  pr(*ducts. 

•  Shareholders  of  Copeland  Refrigeration  Corp., 
Sidney,  Ohio,  authorized  the  hoard  of  directors  to  pro¬ 
ceed  with  the  sale  of  a  new  issue  of  125.(KM)  shares  of 
common  stock,  d  he  shareholders  also  directed  company 
officials  to  complete  negotiations  for  a  S2  million,  long 
term  loan,  which  with  the  new  stock  sale,  will  finance  the 
company’s  expansion  program. 

•  The  appointment  of  Dayrel  G.  Hoke  as  sales  engineer 
in  the  New  York  district  office  of  J.  F.  Pritchard  and  Com¬ 
pany  of  California.  Kansas  City,  Mo.,  has  been  announced. 
Prior  to  joining  Pritchard,  Mr.  Hoke  was  a  sales  engineer 
for  the  Kewanee  Boiler  Corp.,  in  I’hiladelphia. 

•  Rolrert  (iraves  Hess  has  been  elected  executive  vice- 
president  of  W  al worth  Co.  Mr.  Hess  recently  resigned  as 
executive  vice-president  of  Pesco  Products  Div.,  Borg- 
\\  arner  (]orp. 

•  Appointment  of  James  C.  Toliin  as  central  division 
construction  manager  was  announced  today  by  The  Pow¬ 
ers  Regulator  Co.,  Skokie,  Ill.  Mr.  Tobin  will  advise  on 
and  coordinate  installation  and  service  work  in  the  central 
division. 


•  The  firm  of  Taylor,  LipseoiiiB  &  Appel,  Ine.  has 

been  appointed  exclusive  sales  representatives  of  Baltimore 
\in  oil  Co..  Inc.,  for  \  irginia. 

•  Tbc  boiler  engineering  diyisioii  of  Garratl  F,iigineer- 
ing  ami  Kqnipment  Co..  San  Francisco.  Calif.,  has  been 
appointed  northern  (California  <iistributor  for  Cyclotherin 
Div..  National-l  .  S.  Radiator  (Corp..  ()sy\ego.  N.  Y.  I  he 
firm  has  bt'en  ayyarded  an  exclusive  franchise  for  the  com¬ 
plete  line  »)f  (Cyclotherin  steam  and  hot  yyater  generators. 

•  Harvey  Lange  has  joined  Drayer-Hanson  as  sales  ap¬ 
plication  engineer.  His  key  duties  yyill  be  original  eijuip- 
ment  manufacturers  and  commercial  refrigeration  sales, 
as  well  as  servicing  liaison  with  factory  representatives 
throughout  the  country. 

•  The  opening  of  a  branch  olfice  in  I’ortland.  Ore.  was 
announced  hy  The  Powers  Regnlator  (Co.,  Skokie,  III. 
The  olfice  will  handle  sales  and  engituvring  of  controls 
for  contract  installations  (heating  and  cooling)  and  for 
industrial  process  applications. 

•  Decisive  apjiroval  has  been  given  by  the  stockholders 
of  Bush  Mfg.  Co.,  West  Hartford.  (Conn.,  and  (C.  A.  Dun¬ 
ham  Co..  (Chicago,  for  consolidation.  The  new  company 
yy  ill  be  known  as  Dunham>Bush,  Ine.  Air  conditioning 
and  refrigeration  products  w  ill  noyv  be  produced  in  Michi¬ 
gan  City.  Ind..  Marshalltown.  loyva,  and  Toronto,  (Canada. 
Certain  additional  heating  products  will  be  manufactured 
for  the  first  time  at  the  W  est  Hartford  plant. 

•  Howard  J.  Waff,  Jr.  has  been  appointed  representa¬ 
tive  for  Connor  Engineering  Corp.  Kno-Draft  residential 
ceiling  air  diffusers  in  North  and  S<»uth  (Carolina  and 
(Ceorgia. 

•  A  new  sales  office  of  the  (Canadian  branch  for  the  mar¬ 
keting  of  heating  and  air  conditioning  equipment  pro¬ 
duced  hy  National-LI.  S.  Radiator  (Corp.,  Johnstown, 
Ra.,  has  been  opened  in  Toronto. 

•  Ansul  (Chemical  Co..  Marinette,  W  is.,  announces  the 
appointment  of  Eiiward  .A.  Bearham  as  senior  engineer 
in  the  new  products  division  of  refrigeration  sales  devel¬ 
opment.  Mr.  Beacham  will  assist  in  planning  and  execut¬ 
ing  sales  development  programs. 

•  Rochester  Mfg.  Co.,  Inc.  announces  the  appointment  of 
Joe  Bernard  as  a  sales  representative  to  handle  the  com¬ 
pany’s  sale  of  gages  to  the  oil  burner  industry  in  eastern 
Pennsylvania,  southern  New  Jersey,  and  Delaware. 

•  (C.  H.  Menge,  executive  vice-president  of  FCIjer  Co., 
Pittsburgh.  Pa.,  has  been  appointed  general  sales  manager 
of  F  rigidaire  Div.,  (ieneral  Motors  Corp. 

•  Robert  EvanH  has  joined  the  Permaglas  Division, 
A.  O.  Smith  C«irp..  as  supervisor  of  engineering  for  its 
line  of  summer  air  conditioning  e<|uipment. 

[Continued  on  pafie  12) 
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3440  LAKE  SHORE  DRIVE  APARTMENTS 
Chicago,  nUnoit 

L.  R.  SOLOMON  &  ASSOCIATES 
architecta 

M  ILLIAM  P.  GOODMAN 
mechanical  engineer 

ECONOMY  PLIMBINC  &  HEATING  CO. 
plumbing  contractor 
W  ARREN  BARR  SIPPLY  CO. 
uholetale  dialributor 

CRANE  CO 

plumbing  fixturea  manufacturer 


^Overlooking  Belmont  Harbor  on  Lake  Michigan  and  providing 
the  rare  combination  of  quiet,  gracious  living  near  the  heart  of  Chicago  is  this 
new  and  distinguished  luxury  dwelling  .  .  .  equipped  throughout  by  COYNE  &  DELANY. 
Here  will  be  found  a  myriad  of  fine  appointments  ranging  from  individual  climate 

control  in  each  room  to  sliding  glass  walls  opening  to  lake  view  terraces.  To  eliminate 
irritating  sounds,  a  prime  consideration,  premium  materials  such  as 
noiseless  light  switches,  sound  deadened  house  phones,  and  quiet  flush  valves 
are  employed.  It  is  particularly  worthy  of  note  that  nearly  350 
DELANY  diaphragm  type  flush  valves,  complete  with  "Turn-to-Silence”  equipment, 
were  a  demand  item  following  competitive  noise  tests  by  the  owner.  When  equipment 
has  been  carefully  scrutinized  and  selected,  look  for  DELANY  — 

"the  fastest  growing  name  in  flush  valves!" 


This  new  "HAND  BOOK  and  CATALOG  No.  53"  it 
the  most  comprehensite  of  its  kind— designed  for  every¬ 
day  reference  ...  19  pages  of  installation  details  for 
exposed,  concealed  and  special  FLUSH  VALVE  installa¬ 
tions  .  .  .  over  75  blue  prints  .  .  .  cut  away  vieu't  .  .  . 
many  pages  of  charts,  formulae,  piping  details  .  ,  .  tent 
free,  if  requested  on  firm  letterhead. 


COYNE  &  DELANY  CO.  •  834  KENT  AVE.  •  BROOKLYN,  NEW  YORK 

IN  CANADA:  THE  JAMES  ROBERTSON  CO.,  LTD. 


DELANY 
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BRIEFLY  STATED 

{Continued  from  10) 

•  Allan  R.  Armstrong,  who  ha.*^  been  a>so<  iated  with 
Chase  Brass  &  Copper  Co.  in  sales  work  since  1940,  has 
been  transferred  from  the  company's  (Chicago  office  to  its 
headquarters  in  Waterhury.  Conn.,  where  he  will  he  staff 
manager  of  tube  sales. 

•  Crane  Co.  has  set  uj)  a  new  atomic  energx  unit  in  its 
engineering  sales  section.  The  unit,  headed  by  Frerl  <». 
Gould,  will  service  all  inquiries  and  orders  for  valves, 
fittings,  and  other  equipment  in  the  field  of  atomic  energy. 

•  J.  M.  Oslmrne  has  lieen  nam(*d  Southern  regional 
supervisor  of  unit  ventilator  and  heating  and  ventilating 
products  for  American  Air  Filter  Co.,  Inc.  He  will  he 
located  in  St.  Petersburg.  Fla. 

•  Announcement  has  been  made  by  the  National  Associa¬ 
tion  of  Power  Engineers  of  the  election  of  J.  Dudley 
Holmes  as  national  vice-president.  The  election  was  made 
at  the  annual  meeting  of  the  association  at  the  Hilton 
Hotel  in  Fort  Worth,  Tex. 

•  Morris  G.  Munson,  St.  Petersburg,  Fla.,  has  been  ap¬ 
pointed  Southern  regional  manager  of  American  Air  Fil¬ 
ter  Co.,  Inc.  Mr.  Munson  will  be  responsible  for  the  field 
sales  organization  of  the  company  in  the  states  of  Florida, 
Georgia.  Alabama.  Mississippi.  Louisiana.  Texas,  Ar¬ 
kansas,  and  Oklahoma. 

•  (Colorado  Research  (Corporation,  w  ith  headtjuarters 
in  Denver,  has  been  formed  as  a  subsidiary  of  Carrier 
(Corporation.  Initially,  the  new  organization  will  confine 
itself  to  the  fields  of  electronics  and  applied  physics,  but 
special  work  related  to  air  conditioning  will  be  done  for 
(Carrier  Corporation. 

•  S.  (Charles  Tarnoff,  former  sales  engineer  for  Sturte- 
vant  Division.  Westinghouse  Electric  Corp.,  has  been  ap¬ 
pointed  manager  of  the  new’  Chicago  office  and  warehouse 
of  Tuttle  &  Bailey  Div.,  Allied  Thermal  Corp.,  New  Bri¬ 
tain,  Conn. 

•  R.  R.  Allen  h  as  been  named  vice-president  and  direc¬ 
tor  of  engineering  and  research  for  the  John  Wood  Co., 
New  York,  N.  Y.  Mr.  Allen  will  be  responsible  for  the 
engineering  research  and  development  activities  of  seven 
domestic  plants  and  three  (Canadian  plants. 

•  (Chet  Aams  Co.,  Richmond,  \  a.,  is  now  representing 
the  Pacific  Steel  B(»iler  Division.  Johnstown,  Pa.,  through 
the  Richmond  office  as  well  as  through  a  branch  office  in 
Norfolk.  The  two  locations  are  classed  as  sub-offices  of 
the  Division's  district  sales  office  in  ashington,  1).  C. 

•  Jas.  P.  Marsh  Corp.  has  announced  the  appointment  of 
Harry  Kirhy  to  the  post  of  district  manager  with  head¬ 
quarters  in  Cleveland,  Ohio.  Mr.  Kirby  will  direct  the 
sale  of  Marsh  instruments  and  valves  in  Ohio,  Pennsyl¬ 
vania,  and  the  greater  portion  of  New  York  State. 


•  Rnhert  V.  Me(Cullister  has  been  elected  vice-president 
(*f  Thermo-Flex  Corp.,  'I'oledo,  Ohio.  In  bus  new  capacity, 
Mr.  McCallister  will  be  res|)onsible  for  the  distribution  <»f 
L.O.F.  Glass  Fibers  thermal,  acoustical  and  home  insula¬ 
tion,  Minnesota  Mining  adhesives  and  tapes,  air  filters 
and  fabricated  products  to  the  equipment  ami  appliamc 
industry  in  T<dedo  and  northwestern  Ohio. 

•  (verabi  V  an  Steenbergh,  manager  of  government  re¬ 
lations  for  The  1  rane  (amipanv.  has  been  appointed  to 
the  Department  of  ('.ommerce  Imiustrv  Advisorv  Comtnit- 
tee  for  air  conditii)ning,  commercial  and  industrial  re¬ 
frigeration.  Functions  of  the  committee  are  to  work  closely 
with  the  Business  and  Defense  Services  administration, 
which  assists  business  concerns  throughout  the  countrv. 
This  Is  the  agency  that  would  plav  a  vital  r<de  industrially 
in  time  of  emergency. 

•  Zurn  Industries,  Ine.  is  the  name  for  a  newly-formed 
industrial  group  that  resulted  fnun  an  overall  corporate 
revamping  program  recently  completed  at  Erie,  Pa.,  for 
the  J.  A.  Zurn  Mfg.  (]o.  As  a  result  all  affiliates  and  sub¬ 
sidiaries  have  now  been  merged  into  one  common  cor¬ 
porate  entity. 

•  Tube  Turns,  Louisv  ille,  Ky.,  has  bought  thirteen  acres 
of  industrial  properly  for  exj)an.sion  purposes.  The  price 
was  §2  million.  Earlier.  2.6  contiguous  acres  were  ac¬ 
quired. 

•  James  H.  Faller,  former  general  field  representative 
for  Tuttle  &  Bailey  Div.,  Allied  Thermal  (>orp..  New  Bri¬ 
tain,  (>onn..  has  been  named  manager  of  the  companv  s 
new  Philadelphia.  Pa.,  office  and  warehouse.  The  office 
w  ill  offer  engineering  serv  ice  to  help  customers  solve  spe¬ 
cific  air  distribution  problems. 

•  J.  L.  Krouse  has  been  assigned  to  the  sj)ecial  products 
department  of  Goodyear  Tire  &  Rubber  Company’s  in¬ 
dustrial  products  division  to  handle  sales  of  the  company's 
electrostatic  air  filters.  Mr.  Krouse  replaces  E.  F.  Poling, 
v*ho  has  left  the  rubber  firm. 

•  Frerieriek  B.  Seel  has  been  promoted  to  assistant 
manager  of  engineering  at  the  Holvoke  division  of  Worth¬ 
ington  (!!orp.  In  his  new  post.  Mr.  Seel  will  assume  engi¬ 
neering  administrative  respemsibilitv  for  air  conditioning 
and  refrigeration  products  which  are  manufactured  at  the 
division. 

•  Kritzer  Radiant  Coils.  Inc.  announces  the  a])pointment 
of  Tennessee  Heating  Sales  Co.,  of  Knoxville,  C.hatta- 
nooga.  Nashville  and  Bristol,  as  its  sales  representative  in 
the  eastern  Tennessee  area  for  unit  heaters,  convectors, 
dual  vectors  and  water  chillers.  The  sales  of  baseboard 
radiation  and  fin  tube  products  w  ill  continue  to  be  handled 
bv  James  A.  Harwell  of  Nashville. 

•  The  opening  of  a  new  warehouse  to  serve  the  Philadel¬ 
phia,  Pa.,  area  has  been  announced  by  Mueller  Brass 
(^o..  Port  Huron,  Mich.  The  company  has  operated  a  sales 
office  in  Philadelphia  since  193B.  This  v  ill  now  be  housed 
in  the  warehouse  building. 
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HEAT  EXCHANGERS 


Acrofin  is  sold  only  by  manu¬ 
facturers  of  fan-system  appara¬ 
tus.  List  on  retjuest. 


ASK  THE 

AEROFIN  MAN 


Your  Aerofin  man’s  recommendation  means  high  effi¬ 
ciency,  long  service  life,  low  maintenance  costs, 

Aerofin’s  unequalled  laboratory  and  manufacturing 
facilities  —  unequalled  knowledge  of  heat-exchange 
practice  —  are  devoted  exclusively  to  the  design  and 
manufacture  of  highest  quality  extended  heat  surface. 


CappofjATioN 

101  Greenway  Ave.,  Syracuse  I,  New  York 
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This  ultra-modern,  almost  windowless,  single-story  W-K-M 
plant  occupies  12  acres  in  a  75-acre  site  at  Missouri  City,  Texas 
— 20  miles  from  downtown  I  louston.  The  2,250-ton  Trank  air 
conditioning  system  uses  chilled  water  in  summer,  hot  water  in 
winter-  circulated  through  the  same  piping  system  to  provide 
ideal  working  conditions  the  year  around.  System  was  designed 
and  engineered  by  the  Dell  Conx)ration  of  Morton  drove.  111., 
using  Trank  equipment  throughout.  Installation  was  made  by 
the  Dell  Corix)ration  and  Charles  C.  Heyne  &  Company  of 
Houston,  Texas.  J.  Emil  Anderson  &  Son,  Inc.  of  Houston  and 
Chicago,  were  the  designers,  engineers  and  builders  of  the  plant. 


Three  Trane  CenTra\'acs  like  this  jjrovide  the  diilled  water 
for  \V-K-M’s  factory  air  conditioning  system.  These  hermet¬ 
ically  sealed  comjiressors  have  a  combined  cooling  capacity 
of  2.25t)  tons  .  .  .  chill  321.000  gallons  of  water  jx-r  day. 
Trane  CenTra\’acs  were  chosen  for  this  imix)rtant  C(X)ling 
job  because  of  their  ability  to  meet  the  wide  variations  in 
c(X)ling  demand.  One,  two  or  three  units  may  be  ojx-rated  as 
the  load  fluctuates.  Regulated  entirely  by  automatic  controls, 
they  require  no  attendant. 


For  heating,  cooling,  ventilating 
For  any  air  condition,  turn  to 


MANUFACTURING  ENGINEERS 


foot  fac'tox'y  gfets 
conditioning*  Ti^gtnc 


Year-around  peak  efficiency  conditions  for  1,100 
employees  in  W-K-M’s*  ultra-modern  Houston  plant! 


Perfect  working  conditions  the  year  around  are  assured  for  trative  offices.  Engineering  offices  are  cooled  by  a  #50  CT 
the  1,100  workers  in  W’-K-M’s  new  i^lant  near  Houston,  Texas.  Thank  Condensing  unit,  with  a  Trane  Multi-Zone  Climate 
'I'he  .5(K),(XK)  square  f(K)t  factory  building  is  completely  air  Changer.  R(X)f-mounted,  the  equipment  transmits  no  noise 
conditioned  by  Trane  equipment  that  c(K)1s  in  summer,  heats  into  the  building  to  disturb  occupants, 
in  winter  .  .  .  provides  built-in  “ideal  weather”  all  year  long!  F!ach  year,  more  and  more  manufacturing  plants  are  turning 

The  factory  air  conditioning  system,  with  an  air  handling  to  Trane  for  year  around  air  conditioning  because  they  have 
capacity  of  585,(KX)  cfm,  consists  of  fourteen  electronically  found  that  in  their  plants  or  industries— modern  air  con- 
controlled  zones.  High  pressure  design,  with  smaller  ducts,  ditioning  could  more  than  pay  its  way  by  increasing  produc- 
saves  manufacturing  space  .  .  .  permits  lighting  equipment  tion,  b(X)sting  efficiency  and  reducing  wasteful  employee 
that  is  only  15  feet  above  fkxjr  level.  turnover. 

Three  Trane  CenTraVacs- -hermetically  sealed  centrifugal  For  information  on  comfort  or  process  air  conditioning — 
compressors— supply  chilled  water  for  the  factory  system.  .4  for  a  new  or  existing  plant  -just  call  your  nearby  Tra.N'E 
fourth  CenTraV’ac  handles  the  requirements  of  the  adminis-  Sales  Office.  Or  write  Trank,  La  Crosse,  Wis. 


*W-K-M  Manufacturing  Company,  Inc.  is  a  subsidiary  of  .ACF  Industries,  Inc.,  specializing 
in  the  manufacture  of  mlves  and  fittings  for  use  in  petroleum,  gas,  chemical  and  other  process  plants. 

The  Trane  Cdhpany,  I.a  Crosse,  Wis.  •  Eastern  Mpo.  Div.,  Scranton,  1’a.  •  Trane  Company  op  C^anada,  Ltd.,  Toronto  •  90  U.S.  and  19  Canadian  Offices 


A  PERFORMANCE  HARD  TO  MATCH ! 


MASSACHUSETTS  FANS  HAVE  SERVED 
KENYON  STREET  SCHOOL,  PROVIDENCE,  R.  I., 
CONTINUOUSLY  FOR  58  YEARS  !  ! 

Massachusetts  Fans  installed  in  1 898  now  being  re¬ 
placed  due  to  remodeling.  Nineteenth  century  styling 
conforming  with  dated  engineering  standards. 
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A  NEW  UNIT  TO  EXTEND  THE 
CONTINUOUS  SERVICE  .  .  . 


74e  BISHOP  &  BABCOCK  ^  ^ 


Modern  design  incorporating  improved  engineering 
developments  and  fabricating  methods.  Consulting 
engineers,  Hayden,  Hadding  &  Buchanan  of  Boston. 


Qui 


cm 


Believe  it  or  not,  this  galvanized  recessed  ceiling  light  reflector  housing 
was  made  by  spinning.  “Impossible  ”  you  say?  “Can’t  be  done  with  or¬ 
dinary  galvanized  steel’’? 


WHEEUNG 

sofTite 


You  are  right!  It  isn’t  made  of  ordinary  galvanized  steel. 

It’s  made  of  Wheeling  sofTite,  the  tightest-coated  galvanized  sheet  yet 


© 


Galvanixed  Sheets 


produced.  So  tight  it  won’t  chip,  crack,  flake  or  peel  no  matter  how  severely 


it  is  formed.  It  even  takes  spinning  in  its  stride.  In  fact,  anything  that 
can  be  made  of  steel  sheets  can  be  made  of  Wheeling  sofTite. 

That’s  sofTite  ...  made  by  the  same  company  that  developed 
Cop-R-Loy,  the  original  copper-bearing  steel  pipe  .  .  .  and  ductillite,  the 
original  cold  reduced  tin  plate.  Now  sofTite,  the  ultimate  in  ductile, 
tight-coated  galvanized  steel  sheets... a  product  of  Wheeling  Steel 
Corporation,  Wheeling,  West  Virginia. 

IT’S  WHEELING  STEEL 


DUtrict  Officti  —  Ailonto,  Bojton,  Buffalo,  Chicago,  Cmcinnnoti,  Cleveland,  Detroit,  Houston,  New  York,  Philodelphio,  St.  louis,  Son  Francisco 


AIR  CONDITIONING,  HEATING  AND  VENTILATING,  SEPTEMBER,  1956 


17 


SMALLER  SIZED  UNITS  arc  shipped  completely  usscmbicd  for 
horizontal  or  vertical  arrangement  shown  above. 


ADJUSTABLE  MOTOR  BASE,  exclusive  with  Worthington,  oilers 
a  3'/i"  variation  in  center  distance.  Adjusted  with  a  single  screw, 
a  locking  bolt  secures  base  in  proper  position.  This  feature  assures 
positive  adjustment,  enables  you  to  keep  belt  tension  correct.  Bell 
turns  on  an  adjustable  pitch  pulley  which  permits  variation  of 
fan  speed  and  air  quantity. 
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HORIZONTAL  CONSTRUCTION  of  new  Worthington  air  han¬ 
dling  units  allow  them  to  be  suspended  from  platform  or  ceiling 
(with  hanger  lugs.)  Here  is  a  large  sized  unit  with  damper  section. 
Standard  unit  consists  of  fan  section,  fans.  V-belt,  drive  (with 
variable  pitch  pulley),  bypass  and  damper  section,  direct  expan 
sion  or  chilled  water  coils,  and  base  section. 


eonplite  nw  lini  tf  flexikit 
air  cindHiiiriig  mitt 

Compact  units— from  IV2  to  106  tons— are  easy 
to  install— have  many  exclusive  features 


Here's  a  new  line  of  unusually  compact  air  condi¬ 
tioning  units  for  commercial  and  industrial  use  in  con¬ 
junction  with  central  system  air  conditioning. 

Designed  by  Worthington  for  easy  installation,  the 
standard  unit  consists  of  a  base  section,  fan  section  and 
coil  section.  A  bypass  and  damper  section  can  be  bolted 
directly  to  the  coil  face  at  the  factory  if  desired,  add¬ 
ing  no  height  to  the  unit. 

Units  are  extremely  flexible.  I  he  fan  section  may  be 
mounted  with  front,  top  or  rear  discharge.  You  can 
adjust  speed  for  desired  capacity  and  static  pressures. 
Adjustable  motor  base  offers  31 2"  variation  in  center 
distance  for  positive  adjustment  of  belt  tension.  Tbe 
motor  mounts  on  tbe  front,  top,  back  or  either  end. 
Accessories  are  interchangeable  between  horizontal  and 
vertical  units. 

Engineered  by  Worthington  for  long,  trouble-free 
life,  all  sections  are  constructed  of  rugged  fabricated 
steel,  Bonderized  and  coated  with  a  corrosion  resistant 
enamel.  Dynamically  balanced,  forward  curved  fans 
give  maximum  efficiency,  quiet  operation.  (Fan  shaft 
rides  on  lubricated-for-life  bearings.) 

For  more  facts  on  this  new'  line  of  atr  conditioning 


equipment,  write  Worthington  Corporation,  Air  Con¬ 
ditioning  and  Refrigeration  Division,  Section  FO, 
Harrison.  N.  J. 

These  features  add  up  to  flexibility 

e  Exclusive  adjustable  motor  base  assures  simple,  positive 
adjustment  of  belt  tension. 

e  Motor  mounts  on  front,  bock  or  either  end  of  unit, 
e  Fan  discharge  con  be  front,  top  or  rear,  os  you  prefer, 
e  Accessories  interchangeable  between  the  horizontal 
and  vertical  units. 

And  look  at  these  extras! 

e  Up  to  19,000  CFM!  You  get  more  capacity  from  com¬ 
pact  units. 

e  Easy  installation.  Choose  either  horizontal  or  vertical 
units. 

e  Up  to  81  different  coil  combinations, 
e  Lubricated-for-life  fan  shaft  boll  bearings, 
e  Accessibility  I  Entire  fan  section  con  be  easily  removed. 
Removable  panels  and  casings  simplify  inspection,  oiling 
and  adjustment.  A.6.75.V 


WORTHINCTON 


CLIMATE  ENGINEERS  TO  INDUSTRY,  BUSINESS  AND  THE  HOME 


Here's  where  the  new  Worthington  units  get  their  flexibility 

I - Pt - ^-.-i  t 
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ADJUSTABLE  DISCHARGE.  Fan  section  may  be  mounted  with  top  discharge  as  shown  above. 
Or  discharge  may  be  directed  to  front  or  rear  of  the  unit.  Sec  diagrams. 
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SUPERIMPOSED  on  the  photograph  of  the  living  room,  in  one  of  the  homes 
of  the  Crobopple  Court  tract,  is  a  section  of  the  radiant  panel  heoting 
system.  With  radiant  panel  heating  picture  windows  con  be  brought  right 
to  the  floor  line,  allowing  a  free  rein  in  interior  decor  and  furniture  arrange¬ 
ment.  And  with  rodiont  heat  there  ore  no  drafts,  no  hot  and  cold  zones. 


ONE  OF  THE  MANY  DESIRABLE 
FEATURES  of  enduring  Revere  Cop¬ 
per  Water  Tube  is  thot  it  con  be  pre¬ 
fabricated  in  the  shop,  requires 
fewer  fittings,  which  when  properly 
brazed  or  soldered  assure  tight,  non¬ 
leaking  joints.  Completed,  prefabri¬ 
cated  panels  ore  then  shipped  to  the 
job  and  installed,  using  separate 
circuits  for  each  room. 


CONTRACTOR  FOR  THE  CRABAPPLE 
COURT  tract  is  the  THERMAL  ENGI¬ 
NEERING  COMPANY  of  St.  Louis. 
Here  you  see  MR.  L.  L.  VOLLMAN,  Vice 
President  of  THERMAL,  checking  the 
bending  of  Revere  Copper  Water  Tube 
in  the  shop.  Tube  was  procured  through 
the  GRINNELL  COMPANY  of  St.  Louis. 


BY  BRINGING  EACH  HEATING 
PANEL  individually  to  a  common 
header,  os  shown  in  the  boiler  hook¬ 
up,  and  equipping  each  with  its  own 
valve,  heat  is  easily  and  accurately 
regulated  to  suit  individual  room  re¬ 
quirements. 


k. 
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"There  are  five  main  reasons  why  we  use  copper  tube  in  our  radiant 
heating  systems,”  continued  Mr.  Ellaby.  "First— copper  tube  doesn’t 
rust,  rot  or  deteriorate,  so  we  have  no  worry  on  that  score.  Second— 
a  radiant  system  with  copper  tube  is  competitive  in  cost  with  other  top 
quality  heating  systems  for  multiple  home  building.  Third— copper 
tube  is  easier  to  work  with  . . .  requires  fewer  fittings  . . .  can  be  pre¬ 
fabricated  in  the  shop.  Fourth— copper  tube  enables  us  to  guarantee 
the  home  owner  a  trouble-free  job.  Fifth— copper  tube,  because  of  its 
proved,  superb  performance  in  radiant  heating  and  hot  and  cold  water 
lines,  has  unquestionable  acceptance  among  prospective  home  owners 
...  in  many  cases  helps  sell  our  homes.” 

Take  a  tip  from  this  successful  builder  of  quality  homes;  don't  take 
chances,  use  Revere  Copper  Water  Tube  not  only  for  radiant  panel 
heating,  but  for  hot  and  cold  water  lines,  air  conditioning  lines,  waste 
lines,  vent  stacks,  and  underground  service  lines. 

So,  when  you  write  your  next  set  of  "specs”  remember:  there  is  no 
"or  equal”  for  copper  water  tube.  Keep  out  of  trouble  by  using  Revere 
Copper  Water  Tube. 

And  if  you  would  like  aid  in  the  various  methods  of  installing 
Revere  Copper  Water  Tube,  our  Technical  Advisory  Service  will  be 
glad  to  help. 

fRIII— For  group  showing— instructive  16  mm  motion  pictures  in  sound  and  full 
color.  "THE  ABC  OF  RADIANT  PANEL  HEATING”  and  "THE  RURAL 
WATER  SYSTEM.”  Write  Advertising  Dept.,  for  details. 


A  FEW  OF  THE  37  HOMES  on  the  Bon-Price  tract 
built  by  CHARLES  H.  ELLABY.  Price  range  from 
$20,000  to  $30,000.  Homes  hove  summer  air 
conditioning  with  a  central  system,  using  ducts  in 
the  ceiling. 


REVERE  COPPER  AND  BRASS  INCORPORATED 

Founded  by  Paul  Revere  in  1801 
230  Park  Avenue,  New  York  17,  N.  Y. 

•  •  • 

Mills:  Baltimore,  Md.;  Brooklyn,  S,  Y,;  Chicago,  Clinton  and 
Joliet,  III,;  Detroit,  Mich,;  Los  Angeles  and  Riverside,  Calif,! 

Sew  Bedford,  Mass,; Sewport,  Ark,;  Rome,  S,  Y, 

Sales  Offices  in  Principal  Cities,  Distributors  Everywhere, 
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CHICAGO  PUMPS 

mean 


Longer,  Better  Performance 


A  COMPLETE  LINE  FOR 
EVERY  BUILDING  SERVICE 


Lower  Cost  Operation 
and  Installation 


DOUBLE  SUCTION 
HORIZONTALLY 
SPLIT  CASE  PUMP 

Accurately  machined 
and  fitted  revolving 
parts  in  carefully 
cast  casing.  Have 
proved  reliable  for 
house  pump,  circu¬ 
lating  and  booster 
service.  See  Bulletin 
101. 


proved 


SERVICE 

record 


FLUSH-KLEEN  Sewaga  Ejector  TYPE  “S” 

The  Flush-Kleen  Sewage  Ejector  can’t  clog  because 
only  liquid  is  handled  by  the  impeller.  Coarse  matter 
is  strained  out,  then  backwashed  from  the  strainer 
into  discharge  pipes.  No  strainer  baskets  to  clean,  no 
repairs  due  to  clogging,  no  foul  basins  because  solids 
never  reach  the  wet  basin.  Besides  being  easier  to 
maintain,  FIush-Kleens  last  longer  and  require  less 
power.  Write  for  details  in  Bulletin  122C. 


TYPE  AVC  CONDENSATION 
PUMP  AND  RECEIVER 


Low  inlet  —  no  elaborate 
foundation  needed  for  in¬ 
stallation —  for  systems  to 
10,000  EDR  and  10-30 
psi.  See  Bulletin  245. 


TION  PUMP  AND  RECEIVER 

Low  inlet  —  positive  head 
on  suction  —  no  friction 
in  manifold  between  pump 
and  receiver — handles  ex¬ 
tremely  hot  condensate 
without  steam  binding  — 
for  systems  to  75,000  EDR 
and  low  or  medium  pres¬ 
sures.  See  Bulletin  250. 


NEW  F-C  AND  C-C  PUMPS  EITHER  FLEXIBLE-COUPLED 
OR  CLOSE-COUPLED 

Compact,  smooth  running,  quiet,  —  ceramic  faced 
seal  is  highly  resistant  to  wear  —  for  circulating  and 
booster  service.  Heads  from  10  to  190  feet,  capacities 
from  5  to  400  gpm.  Bulletins  107  and  108. 


^  Write  to  Department  B 


For  additional  information  on 
any  of  the  above  pumps, 
specify  by  bulletin  number. 
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Cleaner  air  with-  half  the  filters 

—  reports  large  metropolitan  library 


Keeping  hundreds  of  thousands  of  library  volumes 
as  dirt-  and  must-free  as  possible  calls  for  quanti¬ 
ties  of  clean,  fresh  air. 

At  one  large  library,  they  tried  many  types  of  filters 
—  were  using  banks  of  two  l"-thick  throwaway 
filters  in  series— to  clean  intake  air.  But  the  surfaces 
quickly  clogged  with  dirt  — operating  costs  became 
excessive.  Then  they  tried  Pliotron  —  the  world’s 
first  truly  washable,  electrostatic,  panel-type  air 
filter. 

They  soon  found  single  banks  of  Pliotron,  1"  thick 
—only  half  the  number -cleaned  the  air  better,  did 


not  clog  and  were  easily  cleaned  for  repeated  use. 
That’s  because  the  unique  filter  medium  of  Pliotron 
carries  a  permanent,  electrostatic  charge  that  actu¬ 
ally  attracts  and  captures  up  to  five  times  as  many 
fine  dirt  particles.  It  also  permits  depth-loading 
rather  than  surface-loading,  and  maintenance  of 
full  efficiency  by  simple  washing. 

Pliotron  can  bring  cleaner  air  at  lower  cost  and 
with  less  work  to  any  forced-air  heating  or  air- 
conditioning  system  using  panel  filters.  For  details 
see  your  Pliotron  Distributor.  Or  write  Goodyear, 
Pliotron  Sales  Dept.  722,  Akron  16,  Ohio. 


PLIOTRON  Air  Cleaner  by 

GOOD/YEAR 

THE  GREATEST  NAME  IN  RUBBER 


AIR  CONDITIONING,  HEATING  AND  VENTILATING,  SEPTEMBER,  1956 


Back  your  bids  with  the  compactness 
and  fuel-thrifty  efficiency  of 
Mueller  Climatrol  gas-fired  unit  heaters 


^^ITH  quick,  quality-name  recognition  and  a  whole  host 
of  design  refinements,  Mueller  Climatrol  gas-fired  unit 
heaters  lend  convincing  w'eight  to  contract  talk.  Just  point 
out  the  features  .  .  .  the  name  speaks  for  itself. 

QUALITY  FROM  BASE  TO  BRACKETS.  Easily  in¬ 
stalled  out  of  the  way,  Mueller  Climatrol  unit  heaters  with 
horizontal  rear  flue  vent  allow  greater  installation  flexibility 
and  headroom.  Quick  res|K)nse  to  demands  for  heat  is  as¬ 
sured  with  either  manual  or  automatic  regulation,  thanks  to 
horizontal  air  tube  construction  of  the  heat  exchanger  which 
speeds  heat  transfer.  Dependable  safety  controls  .  .  .  heavy- 
duty,  corrosion-resistant  ca.st  iron  drilled  |)ort  burner  — 
they're  standard  in  all  nine  sizes  from  25,000  to  225,000 
Btu.  Oil-fired  models  also  available. 

Write  for  the  full  story  —  see  why  clients  respond  to 
Mueller  Climatrol  quality.  Now! 


EASY  TO  INSTALL 

Hunger  brackets  provide  easier  hoist¬ 
ing  into  hard-to-get  to  positions  — 
providing  more  headroom  where  it’s 
neeiled.  Easy  to  adjust,  service. 


LONG  LIFE 

Deep  burner  pouch  allows  even  heat 
distribution  over  entire  exchanger 
area  with  no  direct  flame  impinge¬ 
ment.  No  welder!  joints  in  hot  gas 
zone  or  path  of  flue  travel. 


CORRECT  DISTRIBUTION 

Ixiuvres  can  lie  ailjusted  to  direct 
heat  in  any  direction  required  to 
maintain  correct  comfort  level,  with¬ 
out  hot  blasts.  Design  iitsures  uni¬ 
form  air  distribution. 


EFFICIENT  CIRCULATION 

Has  special  high  efficiency,  four- 
blade  propeller  type  fan,  dynagraph- 
ically  balanced  for  quiet  even  deliv¬ 
ery.  Blower  styles  available. 


Dept.  96,  2060  W.  Oklahoma  Avanue,  Milwaukee  15,  Wisconsin 
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Symbol  of  Economy 
and  Quality  Control 


Control  System  Used  in  Chicago’s 
Largest  Apartment  Building 


Now  nearing  completion  is  this  outstand¬ 
ing  10  million  dollar  building  with  its  662 
luxury  apartments.  It  has  three  23  story 
towers  with  a  panoramic  view  of  Lincoln 
Park  and  Lake  Michigan. 

Heating,  ventilating,  domestic  hot  water, 
fuel  oil  preheaters  and  snow  melting  for 
walks  and  driveways  are  all  thermostat¬ 
ically  controlled  by  Powers. 


The  forced  hot  water  heating  system  is 
regulated  by  a  Powers  indoor  -  outdoor 
Mastrol  system.  Supply  and  exhaust  fans 
serving  corridors,  bathrooms,  kitchens, 
offices,  garage  and  other  spaces  are  also 
Powers  controlled. 

When  you  have  a  temperature  control 
problem  why  not  benefit  from  Powers 
experience  gained  here,  and  in  thousands 
of  other  prominent  buildings. 


For  further  information  contact  our  nearest  offiice. 

THE  POWERS  REGULATOR  COMPANY 


Offices  in  Chief  Cities  tn  U^S.A.,  Canada  and  Mexico 
See  your  phone  book 


(c78) 


SKOKIE,  ILLINOIS 

65  Years  of  Automatic  Temperature  and  Humidity  Control 
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BtTH(!EHEM 

STEEL 


This  coating  goes  wherever  the  base  metal  goes 


You  can  put  Bethcon  galvanized  steel  sheets  through 
the  toughest  kind  of  forming  without  flaking  or 
peeling  of  the  zinc  coating.  Snap  locks,  Pittsburgh 
locks,  or  your  own  special  seams— they’re  all  the 
same  to  a  Bethcon  sheet! 

That’s  because  Bethcon  is  galvanized  in  Bethle¬ 
hem’s  continuous  lines,  which  bond  the  zinc  more 
tightly  to  the  base  metal  than  conventional  hot- 
dipping  processes.  With  a  Bethcon  sheet,  you’ll  find 
that  the  coating  goes  wherever  the  base  metal  goes 
and  comes  out  just  as  sound  as  it  started. 

There’s  another  advantage  in  Bethcon,  too:  the 
improved  appearance  and  sales  appeal  of  the  finished 
product.  Bethlehem’s  continuous  galvanizing  proc¬ 
ess  imparts  brighter,  more  uniform  spangles  to  the 


sheet.  It  also  distributes  the  zinc  more  evenly  over 
the  surface,  eliminating  those  heavy  beads  which 
you  so  often  find  on  the  drip  end  of  conventional 
galvanized  sheets. 

You  can  specify  Bethcon  in  cut  lengths  or  coils, 
16-gage  or  lighter.  You  can  also  choose  between 
plain  carbon  steel  and  corrosion-resisting  Beth-Cu- 
Loy  (copper-bearing  steel)  for  the  base  metal,  de¬ 
pending  on  the  requirements.  If  you  would  like 
more  details  about  Bethcon,  our  nearest  district 
office  will  be  glad  to  make  them  available. 


BETHLEHEM  STEEL  COMPANY,  BETHLEHEM,  PA. 

On  the  Pacific  Coast  Bethlehem  prt)ducts  are  sold  by 
Bethlehem  Pacific  Coast  Steel  Corporation.  Export 
Distrihutor:  Bethlehem  Steel  Export  Corporation 
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the  impulse  that  revolutionized 


IMPULSr  STEAM  TRAP 


OVER  1,000,000  YARWAY  IMPULSE  STEAM  TRAPS  USEO 
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SERIES  60 


...  a  small  stainless  steel 
valve  that  literally  floats 
on  the  condensate  load. 
Gets  equipment  hot  in  a 
i  hurry — and  keeps  it  hot! 


For  heavy 
loads  requir- 
ing  extra 
high  capa¬ 
city  steam 
traps. 


steam  trapping 

YARWAY 


and  120 

For  all  normal 
trap  require¬ 
ments,  pressures 
to  400  and 
600  psi. 


Vi"  No.  20-A 


For  light  loads 
on  tracer  lines, 
steam  mains, 
small  presses,  etc. 


SERIES  40 


•  QUICK  HEAT-UP  AND  EVEN  TEMPERATURES  OF  EQUIPMENT 

•  GOOD  FOR  ALL  PRESSURES  WITHOUT  CHANGE  OF  VALVE  OR  SEAT 

•  SMALL  SIZE— LIGHT  WEIGHT 

•  ONLY  ONE  MOVING  PART 

•  STAINLESS  STEEL — minimum  maintenance 

•  WON’T  FREEZE  UP 

•  A  COMPLETE  LINE  of  sizes  and  types  for  every  requirement 

•  IMMEDIATELY  AVAILABLE  from  270  local  Industrial  Distributors 

For  free  Trap  Selector,  or  24  page  Bulletin,  write 


YARNALL-WARING  COMPANY 

104  Mermaid  Avenue,  Philadelphia  18,  Pa. 


Twenty  years  ago  Yarway  applied  a  unique  theory  of  thermo¬ 
dynamics  to  steam  traps— and  gave  industry  the  amazing  Yarway 
Impulse  Steam  Trap. 

Today  —  over  a  million  Yarway  Impulse  Steam  Traps  later  — 
advantages  like  the  following  continue  to  convert  new  users,  and 
convince  old  users  to  standardize  on  the  Yarway  Impulse: 


INTEGRAl-STRAINER 
HIGH  PRESSURE  TRAP 


For  high 
pressures, 
high  tem¬ 
peratures. 
(Flanged  or 
welding  con- 
nections.) 


Salt  hake  City*s  First  Security  Bank  building  shows  how 


Honeywell  can  help  assure 


First  Security  Bank  building.  Salt  Lake  City,  Utah.  Designed  by  Bank  Building  Corporation  of  America. 

Associate  architect:  Slack  VF.  Winburn.  Mechanical  and  electrical  engineer:  Ferris  &  Hamig. 

General  contractor:  Utah  Construction  Company.  Mechanical  contractor:  Larsen  &  Company. 
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ideal  indoor  weather  for  your  clients 


Honeywell  Customized  Temperature 
Control  compensates  for  exposure,  weather 
changes  and  office  layout 


IN  THE  best  modern  construction,  indoor  weather  is 
planned  with  as  much  care  as  the  building  itself. 
When  this  happens— and  it  happens  often— you’re 
likely  to  find  the  building  has  a  Honeywell  Custom¬ 
ized  Temperature  Control  installation. 

That’s  the  case  in  the  new  quarters  of  Salt  Lake 
City’s  First  Security  Bank.  Here,  Honeywell  provides 
flexible  temperature  control  to  meet  the  needs  of 
owners  and  upper-floor  office  tenants.  At  the  same 
time  the  ground-floor  banking  area  is  supplied  with 
indoor  weather  that’s  ideal  for  clients,  customers 
and  employees.  Efficient  working  conditions  are 
maintained  throughout  the  air-conditioned  building. 

That’s  what  "customized”  means— a  control  instal¬ 
lation  fitted  to  the  needs  of  the  building  and  its  occu¬ 
pants,  in  heating,  cooling,  ventilating  and  humidity 
control. 

True  customized  control  can  best  be  provided  by 
Honeywell.  Because  only  Honeywell  manufactures 
all  three  types  of  controls— pneumatic,  electric  and 
electronic— which  permits  Honeywell  to  make  truly 
objective  recommendations. 

Whether  it’s  an  office  building,  factory,  bank  or 
store— any  building  of  any  size,  new  or  existing— 
Honeywell  Customized  Temperature  Control  can  help 
solve  your  client’s  problems  of  heating,  ventilating, 
air  conditioning  and  industrial  control. 

For  full  details  on  Honeywell  Customized  Tempera¬ 
ture  Control,  and  the  economical  Periodic  Mainte¬ 
nance  Plan,  call  your  local  Honeywell  office.  Or  write 
Honeywell,  Dept.  HV-9-90,  Minneapolis  8,  Minn. 


Exposure  is  no  problem  with  a  Honeywell  Customized  Tem¬ 
perature  control  installation.  Accuracy  and  quick  response  of 
Honeywell  thermostats  keep  comfort  constant  despite  changing 
conditions  of  wind  and  sun — even  in  othces  like  this,  where 
glass  is  used  freely. 


Use  of  space  helps  determine  control  needs.  Number  of 
people  in  the  bank  varies  at  different  times;  so  does  the  type  of 
work  done.  Strategically  placed  Honeywell  thermostats  call  for 
exact  amounts  of  heating,  cooling  or  ventilating  needed  under 
all  conditions. 


Customized  Temperature  Control 


"  O  THtRMOSm 

Thermostats  are  placed  to  give  individual  control  to  exterior 
offices  that  will  be  partitioned  according  to  tenants  needs.  Interior 
office  spaces  will  be  controlled  by  separate  zone  thermostats. 


1 12  offices 
across  the  nation 
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SPENCE  ENGI 
COMPANY,  I 

WALDEN,  NEW  YORK 


^  When  equipped  with  a  SECO  Metal  Seat  and 
Disc  on  steam  service  and  proteaed  by  an 
approved  Strainer,  a  Spence  Regulator  is  guar* 
anteed  to  shut  tight  when  the  demand  for 
steam  ceases. 

Expensive  steam  leaks  due  to  a  lack  of  abso* 
iutely  tight  shutoff  are  eliminated  in  Spence 
Temperature  Regulators.  Here  is  why  we  can 
make  such  a  guarantee : 

First,  our  temperature  regulators  are  of  the 
single  seat  design.  Seats  and  discs  are  made  of 
durable  SECO  Metal.  More  than  20  years  ex¬ 
perience  in  thousands  of  installations  has 
failed  to  produce  a  single  case  where  SECO 
Metal  has  been  cut  by  steam. 

These  plus  other  design  features  explain  why 
Spence  Temperature  Regulators  function  de¬ 
pendably  and  accurately  year  after  year  with¬ 
out  requiring  expensive  repairs  or  special 
attention. 

—  Want  more  facts  Write  for  Bulletin  T50 
giving  full-4ftails. 
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HELPING  TO  SERVE 
THE  GULF-SOUTH 


Headquarters  far  United  Gas  Corporation, 
the  world's  largest  handler  of  natural  gas. 


B&W  FM  units  which  provide  steam  for  all 
requirements  in  the  United  Gas  Building. 


B&W  FM  Boilers  Provide  Steam  for 

AIR  CONDITIONING  •  HEATING 

United  Gas  Building 


United  Gas  Corporation  and  its  subsidiaries  of  Shreve¬ 
port,  Louisiana,  one  of  the  largest  systems  of  its  kind 
in  the  world,  supplies  natural  gas  to  a  large  and  grow¬ 
ing  part  of  the  southern  section  of  the  United  States 
—the  "Gulf  South”.  And  when  the  installation  of 
modern  heating  and  air  conditioning  facilities  in  the 
company’s  Shreveport  headquarters  building  was 
being  studied,  the  same  careful  consideration  apply¬ 
ing  to  other  phases  of  the  company’s  far  flung  opera¬ 
tions  was  given  to  the  selection  of  boilers.  As  other 
users  have  done.  United  Gas  chose  two  B&W  FM 
Units  for  a  reliable  and  economical  steam  source. 

In  the  newly  enlarged  United  Gas  Building,  the 
FMs  supply  the  heating  load  during  the  winter  and 
. . . 

FMs  Offer  These  COST-SAVING  FEATURES 

*  Save  Erection  Time  and  Cost  *  Fast  Steaming 

*  Meet  Wide  Range  of  Service  •  low  Maintenance 

*  Handle  Quick  load  Changes  •  Easy  Accessibility 

*  Suitoble  for  Outdoor  Service  *  Burn  Oil  and/or  Gas 

*  Safe,  Automatic  Operation  *  Save  Fuel 

*  Save  Space 


Steam  for  the  much  heavier  summertime  air- 
conditioning  load.  They  are  gas-fired  and  designed 
for  manual  or  semi-automatic  operation.  Each  boiler 
is  designed  to  generate  up  to  1 1,000  lb  of  steam  per 
hr  at  an  operating  pressure  of  160  psi.  Since  their 
installation  in  August  1953,  the  FM  Units  have  pro¬ 
vided  completely  satisfactory  service,  efficiently  and 
economically. 

B&W  FM  Boilers  are  available  in  standard  sizes  to 
40,000  lb  of  steam  per  hr  at  pressures  to  235  psi. 
Many  are  also  in  service  at  higher  pressures  and  with 
moderate  superheat.  Write  for  Bulletin  G- 7 6  for  com¬ 
plete  details.  The  Babcock  &Wilcox  Company,  Boiler 
Division,  161  East  42nd  Street,  New  York  17,  N.  Y. 


Both  of  the  boilers  at  this  Southern  foundry  were  in  operation  when 
this  photograph  was  token.  Note  absence  of  any  visible  stock  effluent. 


fhit  photograph  was  token.  Note  obsen 

traps  5  TONS  of  fly  ash  DAILY! 


Atmospheric  Nuisance' Eliminated  by 
AAF  Dust  Control 

Boiler  fly  ash  that  formerly  "went  up  in  smoke” 


maintained  efficiency  are  just  two  of  the  dollars- 
and-cents  advantages  of  AMERclone.  This  dry 
centrifugal  requires  less  space  than  comparable 


(only  to  reappear  on  parking  lots  and  the  sur¬ 
rounding  neighborhood)  has  disappeared  from 
the  scene  at  this  Southern  foundry.  An  AMERclone 
system  on  each  of  two  boilers  puts  this  menace  in 
its  place— in  the  dump,  where  it  can  do  no  harm. 

AMERclone  does  the  job,  thoroughly  .  . .  operates 
at  92%  efficiency  at  all  times,  even  though  boiler 
room  requirements  fluctuate  as  much  as  30%  in 
any  24-hour  period.  High  collection  efficiency  and 


units  because  each  20"  x  20"  cell  (see  inset  in  pho¬ 
tograph)  has  a  rating  of  3,000  cfm!  And  the  abra¬ 
sive  fly  ash  has  little  or  no  effect  on  AMERclone’s 
tough,  thick-wall  gray  iron  castings. 

Don’t  let  a  few  tons  of  dust  per  day  stand  between 
you  and  better  working  conditions,  better  com¬ 
munity  relations.  Get  all  the  facts  on  AMERclone. 
Call  your  local  AAF  representative  or  write  direct 
for  Bulletin  291. 


AirF 


AAF  Filters 
and  Precipitators 


mencan 

COMPANY,  INC. 

294  Central  Avenue,  Louisville  8,  Kentucky 
American  Air  Filter  of  Canada,  Ltd.,  Montreal,  P.  Q. 


liter  — 


Illinois  Steam 
Hecting  Specialties 


BETTER  AIR  IS  OUR  BUSINESS 


Herman  Nelson 
Unit  Heaters 


Herman  Nelson 
Unit  Ventilators 
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Novelty  offers  the  engineering  and  fabricating  fadlitke  of  the  Novdon 
Lining  Department.  The  latest  advancements  in  linings  of  plastic,  rubber, 
lead,  copper  and  cement  are  available  to  answer  tough  corrosion  problems 
in  storing  and  processing  water,  acids,  beverages,  foods  and  most  chemicalB. 

Let  Novelty’s  combination  of  50  years  of  fabricating  vessels 
and  the  most  advanced  lining  facilities  be  your  assurance  of  select- 
ing  and  building  an  enduring  vessel.  Write, 

telegraph  or  telephone  your  problem  —  wrH«  lodoy  m  yo«r  I 

,  j  ,  company  loHoritoad  for  ^ 

today!  roforonco  catalog. 


stttii)  MovtioH  limes 


STORAGE  TANKS 


HOT  WATER  GENERATORS 


{  FIFTY  YEARS  OF  FABRICATING 
UNFIREO  PRESSURE  VESSELS 


SPECIAL  FABRICATION 


SPECIAL  LININGS 


NOVELTY  8TSAM  BOILER  WORKS.  INC. 

2031  KLOMAN  STREET  •  PHONE  PLAZA  2-0425  •  BALTIMORE  30.  MARYLAND 


SUBSIDIARY  OF  ELLICOTT  MACHINE  CORPORATION 
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Here  is  the  ideal  fan  for  high  temperature  operations 
such  as  ovens  and  oil  and  gas  fired  induced  draft 
boilers  and  for  moving  corrosive  fumes.  Designed 
with  the  motor  mounted  in  a  tunnel  out  of  the  air 
stream,  the  Bi-Pass  Duct  Fan  is  available  in  diameters 
from  19"  to  41".  Operates  in  temperatures  to  300^ 
in  standard  construction,  to  530**  with  special  high- 
temperature,  heavy  duty  construction. 


Hartzell  Vaneaxial  Blowers  ^ 


These  rugged  units  are  designed  for  trouble-free  per¬ 
formance  and  long  life  in  punishing  industrial  appli¬ 
cations.  All  welded,  heavy  gauge  steel  construction. 
Ten  belt  drive  sizes,  12"  to  54",  six  direct  drive  sizes, 
18"  to  42".  The  new  High-Temperature  model  moves 
air  at  temperatures  up  to  350**  or  air  containing  acids 
and  alkalies  without  danger  of  premature  failure  of 
the  belt  or  bearings.  Other  models  operate  efficiently 
against  pressures  as  high  as  10"  water  gauge. 


Hartzell  Duct  Fans 

Say  good-by  to  high  installation  and  maintenance  costs 
when  you  choose  a  Hartzell  Duct  Fan.  Built  as  a  pre¬ 
fabricated  duct  section,  it  holts  into  place  easily  in  any 
duct  system,  leaving  the  motor  readily  accessible  for 
maintenance.  This  rugged  and  reliable  fan  fits  any 
duct  system  for  removal  of  flammable  fumes,  corrosive 
elements,  or  abrasive  dust.  Sizes  from  12"  to  60"  in 
both  belt-drive  and  direct-drive  models. 


^  The^^j^Hartzell  Bi-Pass  Duct  Fan 


Please  send  me  details  on 

□  Hartzell  Duct  Fans  □  Vaneaxial  Blowers 

□  The  new  Bi-Pass  Duct  Fan 


Company  _ 

Stroet  A  Number  _ _ _ 

City  A  State  - 

If  ttwcieni,  check  here  for  tpecial  information  □ 


Div.  of  GistI#  Hills  Corp. 


303  Htrrman  Avenue 


PIQUA,  OHIO 

PROPILLIK-TYPI  FANS  e  BLOWtRS 
ROOF  VINTILATORS  •  UNIT  HtATiRS 


INGINtlRING  OFFICtS  IN  PRINCIPAL  CITIIS 
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there’s  a  HARTZELL  fan  or  blower 
to  power  any  ventilating  system 


How  Collins  Rsdio  gets 


Precision,  Waste-Free  Air  Conditioning  Performance 


A  creative  force  of  over  7  50  engineers,  technicians  and 
supporting  staffs  occupy  the  impressive  new  engineering 
and  research  building  of  Collins  Radio  Company.* 
Design,  layout  and  equipment  have  been  skillfully 
combined  to  produce  a  completely  controlled  environ¬ 
ment  for  each  of  the  varied  research  and  development 
activities  of  Collins  personnel. 

A  key  feature  of  this  modern  controlled  environment 
is  a  specially  designed  system  of  Johnson  Air  Condi¬ 
tioning  Control.  Johnson  Thermostats,  Valves,  Damp¬ 
ers  and  other  apparatus  regulate  the  operation  of  eight 
central  fan  air  conditioning  units  and  related  equip¬ 
ment  to  meet  the  special  needs  of  each  section  of  the 
building.  Whether  it’s  one  of  the  large  general  office 
areas,  a  conference  room,  test  area,  laboratory,  library 
or  the  cafeteria-auditorium,  ideal  temperatures  prevail 
at  all  times. 


By  engineering  and  installing  each  of  its  control 
systems  to  meet  the  exact  needs  of  the  individual  build¬ 
ing  and  its  particular  mechanical  equipment.  Johnson 
offers  the  dual  benefits  of  perfectly  regulated  temper¬ 
atures  and  virtually  waste-free  heating  and  cooling 
operation. 

Johnson  Pneumatic  Control  combines  the  adapt¬ 
ability,  accuracy,  and  economy  to  solve  any  problem 
of  heating,  cooling,  ventilating,  air  conditioning  or  proc¬ 
ess  control.  Johnson  engineers  know  and  understand 
thoroughly  the  special  control  problems  of  industry. 

Whether  your  problems  involve  comfort  control  or 
the  provision  of  protective  temperatures  and  humidities 
for  products  and  processes,  talk  them  over  with  a 
nearby  Johnson  engineer.  His  advice  is  yours  without 
obligation.  Johnson  Service  Company,  Milwaukee  1, 
Wisconsin.  Direct  Branch  Offices  in  Principal  Cities. 


’Engineering  and  Research  Building,  Callins  Radio  Company,  Cedar 
Rapids,  Iowa.  .Abell-Howe  Company,  orchitects  &  builders,  Chicago; 
Samuel  R.  Lewis  &  Associates,  mechanical  engineers,  Chicago;  J.  W. 
Darragh,  Inc.,  mechanical  contractor.  Cedar  Rapids. 


JOHNSON  c  CONTROL 


SINCE  ||B!|  1885 
PLANNING  •  MANUFACTURING  •  INSTALLING 
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We  had 

our  headaches 

so  you  wouldn't! 


TheAAP  O-MATIC  air  filter 

features  built-in  trouble-free  operation 


The  idea  of  the  Roll-O-Matic  air  filter  seemed  simple  enough.  The 
idea  was  .  .  .  but  development  and  perfection  were  not.  The  goal 
of  positive  automatic  operation  plus  simple,  once-a-year  maintenance 
offered  some  thorny  problems. 

To  reach  that  goal,  AAF  developed  Roll-O-Mat— the  "miracle” 
filtering  material  of  fluffy,  bonded  glass  fibres  that  compresses  to  paper¬ 
like  thinness  on  the  roll.  That’s  not  all.  The  Roll-O-Matic  also  required 
a  specially-compounded  viscosine  (for  pre-charging  media)  that  re¬ 
tained  its  jelly-like  consistency  under  a  wide  range  of  temperature  and 
humidity  conditions  .  .  .  without  being  sticky  to  handle  on  the  roll. 

Your  response  to  the  AAF  Roll-O-Matic  has  proven  that  it’s  worth 
a  lot  of  headaches  to  be  able  to  offer  a  headache-free  air  filter.  For 
complete  details  on  the  one-and-only  Roll-O-Matic,  call  your  nearest 
AAF  representative  or  write  direct  for  Bulletin  248A. 


mencan  rmir 

COMPANY,  INC. 


Airi; 


liter 


294  Central  Avenue,  Louisville  8,  Kentucky 
American  Air  Filter  of  Canada,  Ltd.,  Montreal,  P.  Q. 


AAF  Duit  Control 
Equipment 


IHinoit 

Heating  Specioltiei 


-  BETTER  AIR  IS  OUR  BUSINESS - 
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Plant  piping  takes  on  this  trim,  tailored  look  —  and  in  record  time 
—  when  you  insulate  with  G-B  Snap*On,  the  one-piece  molded  pipe 
insulation  of  fine  glass  fibers.  From  through  33"  IPS  and  in  3'  and  6' 
sections  depending  on  pipe  size.  With  just  a  pocket  knife  and  a  stock 
of  Snap^On  in  nesting  sizes,  anyone  can  make  easy  work  of  the  once- 
tedious  job  of  insulating  bends,  valves  and  other  fittings. 

To  fully  understand  why  this  material  saves  so  much  time  and 
money  on  fittings  and  straight  runs  you  need  only  handle  a  6-foot 
section  of  Snap*On.  It's  flexible,  yet  resilient.  It's  feather-light,  yet 
tough.  It's  almost  impossible  to  damage,  yet  easy  to  cut  with  a  knife. 
And  to  these  obvious  advantages,  you  can  add  such  unseen  benefits 
as  permanence  and  the  highest  thermal  efficiency  of  any  pipe  insulation 
on  the  market. 

Next  time  you  have  hot  or  cold  piping  to  insulate,  call  your  nearby 
distributor,  listed  in  the  Yellow  Pages  under  "G-B  Insulations."  In  the 
meantime,  write  today  for  our  new  8-page  brochure  with  full  details 
on  "the  first  all-new  pipe  insulation  in  60  years." 


pmng 

reasons 


OUSTIN 


BACON 


Thermal  and  acoustical  glass  fiber  insulations  •  Pipe  couplings  and  fittings  •  Railroad  gaskets  and  supplies. 

222  W.  10th  St.,  Kansas  City,  Mo. 
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This  Crane  valve  at  Imperial  Sugar 
has  a  sweet  performance  record 


Six  years  of  trouble-free  performance  are  be¬ 
hind  this  Crane  valve.  It’s  a  No.  353  12-inch 
iron  body  angle  pattern. 

Since  1949,  this  valve  has  been  on  10  to  15 
psi.  steam  service  at  350°  F.,  in  the  ImiJerial 
Sugar  Co.  refinery  at  Sugar  Land,  Texas  — 
with  no  leakage,  no  service  repairs,  no  main¬ 
tenance  of  any  kind.  The  valve  is  operated  2 
or  3  times  a  week.  Today,  closure  is  just  as 
tight  and  sure,  and  operation  as  easy  and 
smooth,  as  the  day  it  was  installed. 

Actually,  this  is  only  an  average  perform¬ 
ance  record  for  Crane  valves  on  steam  serv¬ 


ice.  Every  dimension,  every  design  feature 
built  into  these  rugged  valves  is  precision- 
engineered  for  years  and  years  of  trouble- 
free  operation. 

It’s  just  good  sense  not  to  take  chances  in 
selecting  valves  for  steam  service.  Specify 
Crane  and  make  sure  you’re  getting  the  best 
valves  made  — backed  by  the  world’s  great¬ 
est  experience  in  the  valve  field,  with  the 
broadest  line  of  all  to  choose  from  and  the 
finest  materials  available  today.  Get  full  in¬ 
formation  from  your  local  Crane  Represent¬ 
ative,  or  write  to  the  address  below. 


CRANE 


VALVES  &  FITTINGS 

KITCHENS  •  PLUMBING  •  HEATING 


Since  1855 — Crane  Co.,  General  Offices:  Chicago  5,  III.  Branches  and  Wholesalers  Serving  All  Areas 
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EQUIPMENT  ROOM 


CLASSROOM 


CONTROL 
CENTER  PANEL 


CLASSROOM 


CONTROL 

CENTER 


RETURN  AIR 


CONTROL  MOTOR 


INTROL  MOTOR  -  OAAOVR  OWNS  WHeH  PAN  tS 

ENCMero  EXCEPT  amts  mum-vp 


DEPT.  I,  1602  ROCK  STREET,  ROCKFORD,  ILLINOIS,  U.  S.  A. 


Single- manufacturer  responsibility  and  combined  skills 
in  both  air  distribution  and  automatic  controls  are 
available  only  at  Barber-Colman.  They  help  you  insure 
superior  comfort  and  health  conditions  with  the  highly 
flexible  "split  system.”  Heat  losses  are  offset  with  radia¬ 
tion  controlled  by  fast-acting  electric  thermostats  govern¬ 
ing  motor-operated  valves  in  the  hot  water  supply  line. 
A  compact  electric-electronic  Control  Center  controls 
ventilation  to  provide  tempered  air  by  positioning  out¬ 
door  and  return  air  dampers,  and  heating  coil  valve  in 
sequence.  Cooling  is  provided  through  use  of  outdoor 
air.  Uni-Flo  MA  Double  Deflection  Sidewall  Diffusers 
provide  maximum  aspiration  and  complete  control  of  air 
discharge  without  "air  drop.”  Efficiently  designed  Air- 
turns  and  Deflectrols  help  assure  uniform  air  supply  at 
all  diffusers.  The  combined  efficiencies  of  the  electric- 
electronic  control  system  and  proper  air  diffusion  permit 
the  maximum  use  of  outdoor  air  for  cooling  in  school¬ 
room  ventilation.  Phone  your  nearby  Barber-Colman 
Field  Office  or  write  for  details. 


Air  handling  unit,  controlled  by  electric-electronic 
Control  Center. 


i* MOTOR  OPERATED  y^yt 


COME  TO  ONE  SOURCE  .  .  .  COME  TO  .  . . 


Barber-Oolman  Company 


THI  MAKK  ^  QUALITY 

How  Barber-Colman  combined  skills 

U  ri  11  U  L  It 

unFiks 

help  you  get  best  results  with 

tMQINniUD  Allt 
DISrMBUTION 

lUCTMtC-ntCTBONtC 

1  Aufomatie  i 

"split-system"  heating  and  ventilating 

BASEBOARD 

RADIATION 


UNI -FLO  GRILLE 
MA  GVOL— 7 
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YOUNGSTOWN 


k.  ;*  .  7  Points  of 

uniform  goodness  in 
YOUNGSTOWN  PIPE 


tuUfonn  ductility 
unltMin  Icnftha 
imifomi  thrMdinc 
wUform  wekUbiltty 
MUform  wall  thlckncas  and  aise 
antfonn  strancth  and  toushnesa 
anlform  roundneaa  and 
atralcbtnesa 


THE  YOUNGSTOWN  SHEET  AND  TUBE  COMPANY  c  : 

General  Offices  Youngstown.  Ohio  District  Sales  Offices  in  Principal  Cities 


D  n  u  /Ui  f  i4  Yf  r  t  , 

V  .irid  V,  I 


■-Ml  f  I  >•  'T  KIF‘  I’l  ATI  S  -  STANDARD  VlPf  -  I  IN  I  I'll’f  -  Oil.  t  OI  NT  K  V  T  Ittl  I..AR  OOODS  -  (  ON  Dili  AND  f  %I  I 
VMIIXNK  \1  TIBINI.  -  COM)  IINISIIID  BARS  -  HOT  ROLMD  BARS  -  W I R  I-  .  HOT  ROIMD  RODS  (OKI 
IIN  11  \  II  MMTROUTK  TIN  flATK  BI.AIK  f  I  A  T  K  ■  RAM. ROAD  1RA(K  SBIKIS  MINI  ROOl  Bol  I 


UmFORM  DDCmiTY 
OF  YOONGSTOWII  PIPE 

makes  your  job  easier, 

quicker .  ..yet  more  efficient 

You  may  never  bend  a  piece  of  pipe  this 
way,  but  if  it’s  Youngstown  you  can  do 
it.  Do  it  easily,  quickly,  uniformly. 
Uniform  ductility— one  of  seven  points 
of  uniform  goodness  in  Youngstown 
Pipe — is  worth  money  to  you.  Good 
bendability  means  faster  installation. 
Better  fitting  to  contours.  No  work 
slowdov/n — no  special  equipment  need¬ 
ed.  You’ll  be  hours,  dollars  and  energy 
ahead,  if  you  depend  on  Youngstown. 
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The  Nesbitt  Little  Giant  Unit  Heater 


MORE  ACCESSIBLE 


VERTICAL  LOUVER 


CONE  DEFLEaOR 


Two  male  pipe  connections  extend  from  square  steel 
headers  on  opposite  sides  of  the  Little  Giant 
The  motor  and  fan  are  removable  through  outlet  at  bottom. 
Therefore,  all  access  is  from  below;  Little  Giants  mount 
as  close  as  1  inch  (not  more  than  3  inches)  from  ceiling. 
This  means  maximum  headroom  on  any  type  of  system. 


MORE  ADAPTABLE 


The  rectangular  wrap-around  heating  element  operates  with 
either  steam  or  hot  water,  in  vertical  or  horizontal  position. 

The  34  unit  models  offer  capacities  ranging  from  34,(X)0  to 
684,0(X)  Btu  per  hour — sound  rated  (lUHA)  for  the 
environment  they  serve  —  with  a  wide  variety  of  outlets 

for  air  distribution  and  mounting  height  as  desired. 

Truly,  Little  Giants  are  the  “propeller-fan  unit  heaters 
with  blower-fan  performance.”  See  Publication  402. 

Made  and  sold  by  John  J.  Nesbitt,  Inc.,  Philadelphia  36,  Pa. 


MOUNTS  CLOSER 


TO  THE 
CEILING 


CLEARANCE 


1  TO  3 

INCHES 


HORIZONTAL  LOUVER 


ADJUSTABLE  VANE 


THE  NAME  TO  GO  BUY  IN  UNIT  HEATERS 


lA 


Flood  Waters  con  play  havoc  with  costly  manufac* 
turing  equipment . . .  leave  a  blanket  of  silt  and  debris  to 
cause  long  shutdown.  It's  in  a  crisis  like  this  that  speedy 
motor  service  means  so  much. 

Allis-Chalmers  Certified  Service  Shops  are  staffed  for  just 
such  emergencies.  And  —  they're  also  ready  to  do  the  rou¬ 
tine  jobs  fast  and  well. 


equipment  to  perform  repairs  to  Allis- 
Chalmers  rigid  standards.  Their  abil¬ 
ity  and  integrity  have  been  proven  by 
years  of  service.  They  can  do  a  good, 
fast  job  on  any  motor  or  generator,  of 
any  make.  To  locate  the  Shop  in  your 
area,  call  your  nearby  A-C  district 
office,  or  write  Allis-Chalmers,  General 
Products  Division,  Milwaukee  1,  Wis. 
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sure  signs  of  indoor  comfort! 


for  custom  control  of 

warm  air  heating 


for  uniform,  year-around 
heating  and  cooling  comfort 


SINGLE  DAMPER  FORCED  AIR  REGISTERS 


CEILING  AIR  DIFFUSERS  (flush  and  extended) 


MULTIPLE  VALVE  SIDEWALL  &  BASEBOARD  REGISTERS 


PH  SERIES  PERIMETER  FLOOR  REGISTERS 


PERIMETER  BASEBOARD  REGISTER  NO.  SSI 


BASEBOARD  REGISTERS 


today  for  new  A 

You  can  expect 


from 


Coinfort>economy  zone 


Outlet  air  temperatures,  velocities  and  vol¬ 
umes  are  correctly  related  in  Modines  for 
maximum  comfort  at  reduced  fuel  costs. 
Exclush‘e  Modine  velocity  generator  pro¬ 
duces  penetrating  heat  throw,  cuts  through 
cold  air  strata  near  floor  .  .  .  improves 
overall  heating  efficiency. 


Modine  horizontal  unit  heaters 


Herizenlol  delivery  type,  direct  pipe-sus¬ 
pended,  con  be  installed  os  recessed  or 
fully  concealed  unit. 


Built  for  steam  and  hot  water  service,  units 
are  available  in  blow-through  and  draw-through 
types  ...  in  36  different  capacities. 

For  drying  and  processing  applications, 
hot  water  units  with  higher  fin-to-tube 
ratios  may  be  operated  on  steam. 


Special  Modine  HCR  high-corrosion- 
resistance  premium  models  are  avail¬ 
able  where  resistance  to  internal 
corrosion  is  a  problem. 


Modine  vertical  unit  heaters 


Vertical  delivery  type,  light  weight  unit  in- 
Stolls  easier  without  special  ceiling  supports. 


Offered  in  26  different  models  each 
with  choice  of  4  types  of  air  deflectors. 
Compact  design  permits  ceiling  mounting 
above  craneways.  Optimum  fin 
spacing  minimizes  condenser 
clogging,  especially  where 
excessive  foreign  material  is 
present  in  atmosphere. 

SU-1322 


Writ*  for  fro* 

Bulletin  155 

OfVtt  you  compfoft  unif 
hooftr  dtfoifs.  NYrde 
Wodin*  Mfg.  Co.,  1511 
OcKovtn  ffocmt  Wis. 


Ill  Cofiodo;  Soito,  lid.,  Toronto 
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’ff/BUTION  IM 


one-piece  ALCO  venturi-flo  distributor 


Low  prosture  drop — Permits  closer,  more  economical  thermo  valve  sizing. 

Wide  application  range — from  25%  of  capacity  to  1 50%  of  rated  capacity. 
One-piece — No  nozzles  or  orifice  plates  to  stock  and  install. 

One  Venturi-Flo  replaces  distributors  requiring  as  many  as  6  or  7  nozzles! 
Easy  to  select— No  nozzles  to  size. 


WRITE  FOR  BULLETIN  188-55 


SEE  YOUR  ALCO  WHOLESALER 


D«sign«rt  and  Monufoctwrars 
of  Tharmottalic  Expansion 
Volvas;  Evaporator  Pratswra 
Ragulotors;  Solanoid  Valvas; 
Float  Valvas;  Float  Switchas. 
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Operating  Engineer  Claude  Rogers  is  inspecting 
an  old  trap  that  was  installed  in  the  LaSalle  Hotel, 
Chicago,  in  1909— before  he  was  bom!  That’s  47 
years  of  service,  and  it’s  still  operating.  It’s  one  of 
62  old  Illinois  Engineering  “Automatic  Float-type 
Vacuum’’  traps  still  doing  a  job  there. 

Some  of  the  traps  were  replaced  in  1952,  after 
43  years  of  duty.  But— mark  this— the  LaSalle  always 
replaces  the  original  traps  with  new  Illinois  Float  and 
Thermostatic  Traps.  And  the  LaSalle’s  new  heating- 
air  conditioning  system  has  only  Illinois  traps. 

Reasons:  More  years  of  trouble-free  service  than 
you’d  ever  expect .  . .  No  maintenance  problems  with 
Illinois’  simple,  solid  design  .  .  .  probably  the  most 
efficient  system  of  condensate  drainage  yet  devised 
for  heating  systems  .  .  .  Straight-through  connections 
to  save  head  room  and  labor. 


For  real  durability  and  efficiency  in  a  Float  and 
Thermostatic  trap,  take  a  hint  from  the  LaSalle 
Hotel’s  47-year-old  Illinois  installation  and  hundreds 
more  like  it.  Specify  Illinois  Series  G  Float  and  Ther¬ 
mostatic  traps  for  low  and  medium  pressure  steam 
jobs  from  15  lbs.  pressure  to  25  inches  vacuum. 
Series  MG  to  50  lbs.  pressure.  Available  in  sizes  from 
^4"  to  2".  Send  for  Bulletin  251  now. 


ffTPmfl 

ENGINEERING 


Illinois  Engineering  Company 

2025  S.  Racine  Ave.,  Chicago  8,  III. 

DIVISION  OF  AMERICAN  AIR  FILTER  COMPANY,  INC. 

Heating  Specialties  •  Power  Specialties  •  Control  Systems 
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KRITZER 


heating  and  cooling 
equipment  for  profit 
and  top  performance 


DUAL-VECTOR© 

Low  cost,  combination  heat¬ 
ing  and  cooling  units  for  resi¬ 
dences,  apartments  and  motels. 
Two  models  fit  between  stud¬ 
ding.  Easy  installation.  Clean, 
filtered  air  both  summer  and 
winter.  Insulated  enclosures  pre¬ 
vent  condensation.  Individual 
room  control  optional.  Free¬ 
standing  types  for  remodeling. 


HYDRO-PAC®  WATER  CHILLERS 

Completely  packaged.  Factory 
tested.  Ready  for  easy  field  installa¬ 
tion.  Fine  "furniture”  steel  cabinets 
with  baked  enamel  finish.  Five  year 
warranty  on  hermetic  system. 


UNIT  HEATERS  Horizontal  and  verti¬ 
cal  discharge,  propeller  fan  types.  Wide  se¬ 
lection  of  .sizes  for  steam  and  hot  water.  Die 
formed  cabinets  of  heavy  gauge  steel.  Baked- 
on,  gray  hammer  enamel  finish.  Rubber 
mounted  motors.  Dynamically  balanced  fans 
in  deep  drawn  venturi  for  quiet  operation. 


CONVECTOR-RADIATORS  Floor,  wall  hung 
and  rece.ssed  models.  Famous  KRITZER  coil 
construction  for  steam  and  hot  water.  Bronze 
headers.  Heavy,  reinforced  steel  cabinets.  Full 
range  of  sizes.  Chain  or  knob  operated  dampers. 
Cabinets  phosphatized.  Gray  prime,  baked-on 


type  "R”  air  base 

WARM  AIR  BASEBOARD 

Adds  beauty  to  any  home.  Efficient  warm  air 
heating  or  cooling.  Two  and  four  foot  lengths. 
Built  to  last. 


STB  RADIANT  BASEBOARD 

For  hard-to-heat  areas.  Large  heat¬ 
ing  capacity.  Safe,  rounded  corners 
and  edges. 


"K'  LINE  RADIANT  BASEBOARD 

Clean,  modern  lines.  Quiet.  Easy  to 
install.  For  homes,  apartments,  offices. 


ASK  YOUR  JOBBER 
FOR  KRITZER  PRODUCTS 
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SILENCE 


never  before  so  ''golden 


5tee!  springs  guarantee  longer  life,  are  more  sensi' 
tive  to  both  high  and  low  frequency  vibrations  than 
ordinary  rubber  mounting. 


JENN-AIR  ROOF  EXHAUSTER 

with  U-Spring  Cushion  Suspension  Mounting ...  a  boon  to  employee  efficiency 


Greater  the  disturbance— less  the  productive 
capacity  of  employees.  Less  the  disturbance- 
greater  their  productive  capacity.  Now,  Jenn- 
Air’s  exclusive  Quiet-Tested  Roof  Exhauster 
virtually  eliminates  noise  caused  by  vibration. 
U-Springs  suspend  the  power  assembly,  isolate 
it  from  the  base  of  the  unit.  Motor  and  blade 
are  balanced  together,  as  a  further  safeguard 
against  vibration  and  noise. 

While  sharpening  up  personnel  efficiency  and 
worker  output,  the  Jenn-Air  Quiet-Tested 
Exhauster  also  stacks  up  dollars  in  day-by-day 
savings.  Its  all-aluminum  construction  assures 
better,  longer,  trouble-free  performance.  Main¬ 


tenance  costs  are  practically  nil.  Motors  are 
lubricated  for  10  years  of  continuous  service. 
Striking,  low  contour  beauty  .  .  .  years  ahead 
of  the  field  in  neat,  trim  design. 

Only  Jenn-Air  Quiet-Tested  Roof  Exhausters 
are  pre-proven  under  simulated  field  conditions. 
Before  leaving  the  factory,  each  unit  must  pass 
rigid  inspection  by  the  critical  Vibronic  Eye  .  .  . 
is  “screened”  in  Jenn-Air’s  Sound-Elec  Test 
Chamber  to  detect  noise  and  vibration. 

Jenn-Air  Exhausters  are  rated  in  accordance  with 
the  Standard  Test  Code  by  the  Texas  Engineering 
Experiment  Station. 


JENN-AIR  PRODUCTS  COMPANY,  INC. 

1102  Stadium  brive,  Indianapolis  7,  Indiana 
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ALLEN -BRADLEY 


TROUBLE  -  FREE 
MOTOR  CONTROLS 

have  been  "standard”  on 

Vogt  Tube- Ice  machines 

for  over  18  years 


Continuously  dependable  service  .  .  .  that 
is  the  reason  Allen-Bradley  motor  controls 
are  "standard”  on  so  many  refrigeration 
units  .  .  .  such  as  the  Vogt  Tube-Ice  ma¬ 
chine,  shown  here. 

The  simplicity  of  Allen-Bradley  solenoid 
starters  makes  such  performance  possible 
.  .  .  there  is  only  ONE  moving  part  .  .  . 
nothing  to  wear  or  bind  .  .  .  your  guaran¬ 
tee  for  continuous,  trouble-free  operation. 
The  double  break,  silver  alloy  contacts 
never  need  maintenance.  You  can  install 
Allen-Bradley  controls... and  forget  them. 

Permanently  accurate  thermal  overload 
relays  protect  motors  against  burnout. 
Specify  Allen-Bradley  .  .  .  you'll  never 
have  reason  to  regret  this  decision. 

Please  write  for  your  copy  of  the  latest 
Allen-Bradley  Handy  Catalog  .  .  .  the 
guide  to  "Quality"  motor  control. 


Allen-Bradley  Co. 

1330  S.  Second  St.,  Milwaukee  4,  Wi 


In  Canada 

Allen-Bradley  Canada  Ltd.,  Galt,  Ont, 


Above  panel  shows  Allen-Bradley  controls  for 
5,000  lb  automatic  Vogt  Tube-Ice  machine 


BULiniN  *36 

High  and  low- 
pressure  cutouts 


BUUniN  700 

A-C  control  relay, 
universal  type 


•UUniN  709 

Across-the-line 
solenoid  starter 
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QUALITY. . . 

to  Jit  your  job  best! 


Chaser 


CHASE  COPPER  SOLDER -JOINT  FITTINGS 

Efficiency  comes  naturally  to  refrigeration  and  air 
conditioning  systems  made  with  Chase  wrought 
copper  solder-joint  fittings!  Flow  of  coolant  is  hound 
to  he  smooth  and  rapid.  Flawless  Chase  fittings  have 
no  shoulders  or  rough  interiors  to  cause  turhulence 
or  increase  friction. 

Couple  Chase  wrought  fittings  with  Chase  copper 
tube  for  really  outstanding  performance.  They  fit 
each  other  perfectly.  Expand  and  contract  as  one 
rugged  unit. 


WATERWRV  20,  CONNECTICUT 
SUOSIOIARY  OF  KENNECOH  COPPER  CORPORATION 


Use  Chase  wrought  copper  solder-joint  fittings, 
clean-capped  Chase  Type  L  tube,  and  Chase  extra- 
soft  copper  refrigeration  tube.  Your  Chase  whole¬ 
saler  has  a  complete  selection  right  on  hand.  Send 
him  an  order  today! 


The  JS’at ion’s  Headquarters  for  Brass,  Copper  and  Stainless  Steel 

Atlanta  Baltimore  Boston  Charlotte  Chicago  Cincinnati  Cleveland  Dallas  Denver  Detroit  Grand  Rapids  Houston  Indianapolis  Kansas  City.  Mo.  Los  Angeles 
Milwaukee  Minneapolis  Newark  New  Orleans  New  York  Philadelphia  Pittsburgh  Providence  Rochester  St.  Louis  San  Francisco  Seattle  Waterbury 
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to  do  a  better  job  for  you 


CHASE®  Type  L  Copper  Tube  and 
Wrought  Solder-Joint  Fittings 


Accuracy  is  the  kcytiote  in  Chase's  manufacturing 
process  for  Type  L  copj)er  tube  and  wrought  sidder-  m 
joint  fittings  for  refrigeration  and  air  conditioidng.  ^ 
Inside  and  outside  diameters  are  “right  on  the  hutton.” 
Metal  of  tube  and  fittings  is  identical.  They  fit  each 
other  jierfectly  — expand  and  contract  as  one  unit!  ^ 

They’re  smoother,  (lawless!  Straight  lengths  of  ^ 

tube  can  he  obtained  capped  for  cleanliness.  ^ 

Your  Chase  wholesaler  stocks  coils  and  straight  lengths 
of  Type  L  copper  tube  in  a  w  ide  range  of  sizes,  and 
individually  packaged  coils  of  Chase  extra-soft  cojiper 
refrigeration  tube.  He  also  has  Chase  wrought  solder-joint 
fittings  in  many  styles  and  sizes.  Order  today! 


The  Matuni's  lledftqiiarters  for 
lirnss.  Copper  and  Stainless  Steel 

ttlMla  ClKlNiti  HMStN  Ntwark  RKktsUr 

Baltlmri  CIcnliN  lakiaNHlis  N**  Orliias  St.  LhIs 

BostN  Dallas  Kaasas  CIti,  Ma.  New  Tark  Saa  Fraacisca 

Ckarlatte  Daanr  Las  Aaialas  PkilaBalfkis  Seattle 

Ckitaia  latralt  Mllwaakee  nttskarik  Waterkary 

Craak  laaiks  Miaaeapalls  Prailkaaca 
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For  many  years,  FAR-AIR  B  filters 
have  been  standard  equipment 
on  the  country's  leading  railroads. 
They  have  earned  this  preference 
because  of  their  proven  ability 
to  operate  with  uniformly  high 
efficiency  under  every  possible 
climatic  condition.  This  toughest  of 
all  tests  is  watched  critically  by 
businessmen  who  not  only  demand 
top  efficiency  but  economy  as 
well.  The  fact  that  FAR-AIR  filters 
have  consistently  come  through 
with  flying  colors  on  both  counts 
is  your  best  assurance  of 
satisfaction  when  this  same 
equipment  is  used  to  solve  your 
air  filtration  problems. 

If  you,  too,  look  for  reasonable 
first  cost,  low  maintenance  cost 
and  high  efficiency  regardless  of 


conditions,  type  of  job  or  geographic 


location,  you  can  depend 
on  FAR-AIR.  Write  for  complete 
catalog  to  FARR  COMPANY, 

P.  0.  Box  45187,  Airport  Station, 
Los  Angeles  45,  California. 


A  complete  line  of 
grease  eliminators,  easy 
to  clean,  safe  to  > 
use,  low  in  cost.  /c 


Another  FAR-AIR  first.  A 
completely  automatic 
filter  that  washes  and  re¬ 
oils  itself.  Sizes  to  meet 
any  CFM  requirement. 


Heart  of  the  FAR-AIR 
line  is  the  1",  2"  and 
4"  thicK  filters.  Avail¬ 
able  in  all  sizes  and 
most  metals. 


r  COMPANY 

NO  COMPROMISE  ON  QUALITY 

\  Lon  Angeles,  New  York,  Chicago  / 
Orleans 
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Hanover  Acres  Housing  Project,  Allentown,  Po. 


42  acres  ...  37  buildings  .  .  .  322  dwelling  units.  Served  by  35  Sarco- 
therm  Weather-Compensated  Control  systems  for  hot  water  heating. 

Architect  and  Heating  Engineer:  George  E.  Yundt,  Allentown,  Pa. 
Heating  Contractor;  Corbit's,  Inc.,  Reading,  Pa. 


42  acres  of  comfortable  heating 
...for  16  years! 


Provided  by  35  Sarcotherm  Weather-Compensated  Control  Systems 


Here's  the  Test. ..35  Sarcotherm  Systems...  16 
years  on  the  job... serving  322  dwelling  units  at 
Hanover  Acres  Housing  Project,  Allentown,  Pa. 
That’s  a  tough  test  of  heating  control  dependa¬ 
bility  and  economy! 

And  here's  the  Result! ...The  Housing  Author¬ 
ity  of  the  City  of  Allentown  reports ...  throughout 
the  entire  16  years  these  Sarcotherm  Weather- 
Compensated  Control  Systems  for  hot  water 
heating  have  given  trouble-free  service  and  pro¬ 
vided  money-saving,  comfortable  heating. 

Dependability- plus... that’s  one  of  the  major 
reasons  Sarcotherm  Systems  have  been  installed 
in  many  important  projects  including  Hanover 
Acres  and  Beardsley  Terrace  Housing,  Bridge¬ 
port,  Connecticut. 


For  undivided  responsibility  on  your  installa¬ 
tions,  specify  and  order  from  one  “Complete 
Line”  source . . .  sarco-Sarcotherm. 

Write  for  catalogs.  Sarcotherm  Controls,  Inc., 
Empire  State  Building,  New  York  1,  N.  Y. 


ADVANTAGES  OF  SARCOTHERM  SYSTEMS 


On-the-job  help  — Sarcotherm  engineers  cooperate  in  pre¬ 
paring  working  drawings  and  wiring  diagrams  for  each  job. 
Also  assist  in  supervising  the  installation. 

Easy  to  maintain  —  simple,  trouble-free  design,  fewer  parts. 

Easy  to  adjust  — to  any  desired  setting. 

Complete  Control  Systems  from  Sarcotherm  include  all 
accessories  such  as  control  panels,  thermostats,  radiator 
valves,  balancing  fittings,  steam  traps,  domestic  hot  water 
controls,  etc. 

4008-8 


AN  AFFILIATE  OF  SARCO  CO.,  INC. 

If  'edther-Compensated  control  systems  for  steam,  hot  iiater  and  radiant  heating 
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The  eight-story  building  is  constructed  on  o  framework  of  steel  and  reinforced 
concrete.  The  hose  is  block  St.  Cloud  granite,  with  the  upper  stories  of  cream-colored 
Minnesota  Kosoto  stone. 


/Irc/ii/rc-/— Kllerlx-  ami  Conii)any.  St.  Paul.  Minn, 
f  ontmctor— The  Haumeisler  Construction  Company.  St.  Paul.  Minn. 
Healing  (’ontrnctor— Hankee  HeatiiiK  Company.  St.  Paul,  Minn. 


BEAUTIFULLY  EFFICIENT.. 
EFFICIENTLY  BEAUTIFUl - 


Minnesota  Mutual  Life  Insurance 
Company’s  gleaming  new  Home 
Office  Building  is  the  result  of  the 
combined  efforts  of  the  company’s 
planners,  the  architects  and  the 
builders  to  couple  modern  beauty 
with  top  efficiency.  It  is  said  the 
now -completed  structure  is  the 
most  efficient  physical  plant  that 
could  be  designed  for  the  com¬ 
plex  operations  of  this  growing 
organization. 

A  significant  phase  in  the  effort 
to  obtain  the  utmost  in  efficiency 
and  dependability  was  the  in¬ 
stallation  of  USS  National  Steel 


Pipe  for  the  hot  water  heating 
and  snow  melting  systems  of  the 
handsome  new  structure.  Over 
7000  feet  of  %-inch  Nationai. 
Pipe  were  used  in  the  snow  melt¬ 
ing  system,  alone. 

The  consistent  selection  of 
National  Steel  Pip>e  for  the  “big 
jobs”  is  nothing  new.  For  over 
60  years  National  has  been  the 
accepted  pipe  for  plumbing  and 
heating  systems.  Regardless  of  the 
application,  architects,  builders 
and  contractors  know  from  long 
experience  that  they  can  put  their 
complete  confidenc-e  in  the  uni- 


NATIONAL  TUBE  DIVISION,  UNITED  STATES  STEEL  CORPORATION,  PITTSBURGH,  PA. 

COLUMBIA  GENEVA  STEEL  DIVISION.  SAN  FRANCISCO.  PACIFIC  COAST  DISTRIBUTORS 
UNITED  STATES  STEEL  EXPORT  COMPANY.  NEW  YORK 


form,  dependable  performance  of 
National  Pipe.  Plan  on  using 
America’s  Standard  Wrought 
Pipe  in  your  next  installation. 


The  snow  melting  system  being  installed.  All  t/^-inch 
lines  and  2-inch  headers  were  of  NATIONAL  Steel 
Pipe. 


NATIONAL  PIPE 


UNITED  S  T  A  T  1  S  S  T  f  E  L 
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Elliott  C-W  Type  N  Motors 


NEW  PERFORMANCE!  You  get  more  horse- 
pevver  per  pound  from  these  compact  Elliott  C-W 
motors  because  of  their  improved  design,  and  the 
use  of  vastly  superior  insulating  materials  and 
electrical  steels.  Due  to  greater  mechanical  and 
dielectric  strength,  insulating  materials  occupy  less 
space.  More  space  is  available  for  copper — the 
“muscle”  of  the  motor. 

NEW  PROTECTION!  Internal  parts  of  Elliott 


C-W  motors  are  completely  protected  by  rugged 
housings  —  dripproof,  or  totally -enclosed,  as  re¬ 
quired.  Efficient  fans  assure  ample  cooling. 

NEW  DEPENDABILITY!  New  Elliott  C-W  type 
N  motors  arc  designed  for  the  utmost  in  depend¬ 
ability.  They  will  withstand  physical  abuse.  Use  of 
highly  dependable  insulating  materials  assures  pro¬ 
longed  life;  anti-friction  bearings  arc  available  in  sev¬ 
eral  optional  types,  to  meet  severe  service  conditions. 


OTHER  C-W  TYPE  N  MOTOR  ENCLOSURES 


Totally-enclosed  Dripproof  Tololly-enclosed,  fon-cooled 

non-ventiloted  Protected  (ribbed  frame) 


ELLIOTT  CotnfMMUf  |jrg 

CROCKER-WHEELER  DIVISION  Eh 

WRITE  for  new  bulletin  describing 
Elliott  C-W  Type  N  Motors. 

Address:  Elliott  Company,  Crocker- 
Wheeler  Division,  Jeannette,  Pa, 
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RAME 


AIR  CONDITIONING  UNITS 

.«h  MUGOY-AIR  CONTROL 


WRITE  FOR  BULLETIN  NO.  AC-238 


give  comfort 
when  others 


Another  new  Kramer  achievement.  Muggy-Air- 
Control  takes  the  “chill  and  dampness"  out  of 
cooling  on  "muggy  days”  without  reheat  or 
dampers. 

With  two  independent  refrigerant  circuits  the 
upper  circuit  can  be  cut  out  on  high  humidity  days. 
This  sharply  increases  the  dehumidifying  effect  by 
lowering  the  coil  refrigerant  temperature.  Air  is 
by-passed  through  the  non-operating  circuit  and 


will  mix  with  the  dehumidified  air  to  give  desirable 
discharge  temperatures  and  thus  overcome  short¬ 
cycling  and  uncomfortable  conditions  on  muggy 
days. 

Other  distinct  features  of  the  Kramer  Air  Condit¬ 
ioning  Unit  are:  the  "Blow-Through"  design,  the 
Anti-Sweat  construction,  the  "floating  power" 
mounting,  the  nearly  silent  operation,  and  the  eye 
appealing  design. 


I  KRAMER  TRE N T 0 N  C 0 .  •  T r e n 1 0 n  5,  N.l. 
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Each  year  more  firms 


m 


Carbide  &  Carbon,  South  Charleston,  W. 
Va.,  saves  $47(),<)()()  a  year  in  lower  costs 
and  increased  efficiency. 


Coal  costs  40%  less  than  the  next  cheapest 
fuel  at  Pinehurst,  N.  C.  resort .  . .  modernized 
plant  33%  more  efficient. 


Modernization  at  John  Strange  Paper  Co., 
Menasha,  Wis.,  reduced  power  costs  and 
increased  plant  production  10%. 


For  lowest  cost  steam  generation.  Gener¬ 
al  Electric,  Louisville,  Ky.,  burns  coal 
the  modern  way. 


At  American  Cyanamid,  Bridgeville,  Pennsyl¬ 
vania,  power  system  modernization  saves  the 
firm  $  1 00,000  a  year. 


Burning  coal  the  modern  way  at  Penn¬ 
sylvania  RR’s  Juniata  shops  in  Altoona 
saves  $500,000  a  year. 


are  burning  coal  the  modem  way 


Modernization  by  Clark 
Equipment  Co.,  Battle  (^reek, 
Midi.,  supplies  power  for 
expanding  production  facil¬ 
ities,  saves  $7,500  annually. 


Using  modern  equipment,  Scan¬ 
dinavia  Belting  Co.,  Charlotte,  N. 
C.,  has  increased  steam  capacity 
150%,  cut  fuel  costs  15%  and 
reduced  labor  costs  70%. 


Modernization  gave  Kalamazoo 
Vegetable  Parcbmc  Co.,  Kala¬ 
mazoo,  Michigan,  increased 
steam  with  lower  fuel  and  oper¬ 
ating  costs. 


Burning  coal  the  modern 
way  resulted  in  "peak  effici¬ 
ency  and  economy”  for 
Gar  lock  Packing  Co.,  Palmy¬ 
ra,  New  York. 


for  efficiency  and  economy 


you  should  know  about  coal 

In  most  industrial  areas,  bituminous  coal  is  the  lowest-cost  fuel 
available  •  Up-to-date  coal  burning  equipment  can  give  you 
10%  to  40%  more  steam  per  dollar  •  Automatic  coal  and 
ash  handling  systems  can  cut  your  labor  cost  to  a  minimum  • 
Coal  is  the  safest  fuel  to  store  and  use  •  No  smoke  or  dust 
problems  when  coal  is  burned  with  modern  equipment  •  Be¬ 
tween  America’s  vast  coal  reserves  and  mechanized  coal 
production  methods,  you  can  count  on  coal  being  plentiful 
and  its  price  remaining  stable. 


For  further  information  or  additional  case  histories 
shott  ing  how  other  plants  have  saved  money  hurtling 
coal,  write  to  the  address  below. 

NATIONAL  COAL  ASSOCIATION 

Southern  Building  •  Washington  5,  D.  C. 


fy  RgTJWR' 


Ceiling  insiallatton  ot 
STRIPLINE  slot  diffusers. 


!h 


oM 


STRIPLINE  combines  the  best  features  of 
both  slots  and  efficient  air  diffusers  to 
provide  equalized  air  flow  throughout 
its  entire  length. 

STRIPLINE  slot  diffusers  are  slenderly 
designed,  inconspicuous,  practical  and 
versatile.  These  slot  diffusers  can  be  lo¬ 
cated  in  walls,  ceilings,  coves,  moulds, 
window  reveals  and  stools  or  almost 
anywhere  to  suit  interior  design. 

Write  for  complete  Stripline  catalog. 


Type  H 


185  MADISON  AVENUE,  NEW  YORK  16,  N.  Y. 

air  diffusers  •  fillers  •  exhausters 


AIR  DEVICES  INC. 


Sidewall  installation  of 
STRIPLINE  slot  diffusers. 
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JENKINS  PRACTICAL  PIPING  LAYOUTS 


SU^Y  Al«>  OUTLET 


>  TcONDENSATE  OUTLET  wiUTtH 
MCONOCNSCA  WATEH 
outlet  summed - 


STEAM  CQHTIIOL  VALVE 
MCSAONSIVE  TO  ftOOM 
theamostat 


STEAM  SUA^LT 


COMOCNSCA  WATCA 
0«SCMAMC  ArTER 
OCIHNMOiriCAriOfI 
SERVICE 


Diagram  by  HuxL#y  Madehrim 
Consulting  Engineer 
Copyright  19S6  Jenkins  Bros. 


RETURN  AiRtNLET 


INLET  1  (  STEAM  FOR  WINTER  MCATlNa 
TO  U  WARM  CONDENSER  WATER 

HEATING  f1  FOR  SUMMER  HUMIOITT 
COIL  J  L  CONTROL 
UMtOITY  CONDENSATE  DRAIN 


WATER  outlet  FROM  CONDENSER 


WATER  INLET  TO  CONDENSER 

WARM  WATER  (SUMMER) 


VALVE  RECOMMENDATIONS 
For  details  of  valves  to  suit  varying 
conditions  sec  Jenkins  Catalog  H 


How  to  plan  piping  connections  for  an  all-year 

SELF-CONTAINED  AIR  CONDITIONING  UNIT 


Coda 

Qty. 

Jankini  Valva 

Service 

A 

t 

Fig.  370  Br.  Gate 

City  Water  Shutoff 

B 

1 

Fig.  92-A  Br.  Sw.  Check 

Prevent  Contam.  City  Woter 

C 

1 

Fig.  106-A  Br.  Globe 

Drain  Water  System 

D 

3 

Fig.  370  Br.  Gate 

Shutoff  Control  Valve 

E 

1 

Fig.  370  Br.  Gate 

Bypass  Control  Valve 

F 

1 

Fig.  370  Br.  Gate 

Shutoff  Drain  Line 

G 

1 

Fig.  92  A  Br.  Sw.  Check 

Prevent  Stm.  Flow  To 

Water  Line 

H 

1 

Fig.  117- A  Br.  Lift  Check 

Prevent  Backflow  Thru 
.Htg.  Coil 

J 

1 

Fig.  47-U  Br.  Gate 

Prevent  Stm.  Flow  To 

Drain 

K 

2 

Fig.  370  Br.  Gate 

Shutoff  Control  Valve 

1 

I 

Fig.  106  A  Br.  Globe 

Bypass  Control  Valve 

M 

1 

Fig.  92-A  Br.  Sw.  Check 

Prevent  Water  Flow  To 

Stm.  Line 

N 

1 

Fig.  47>U  Br.  Gate 

Shutoff  Water  To 

Cond.  Syst. 

P 

4 

Fig.  106-A  Br.  Globe 

Strainer  Blowoff 

R 

1 

Fig.  106-A  Br.  Globe 

Trap  Test 

S 

1 

Fig.  370  Br.  Gate 

Shutoff  Condensate  Flow 

A  factory-built  "package",  the  self-con¬ 
tained  air  conditioning  unit  shown  in  this 
layout  is  designed  for  both  summer  cooling 
and  winter  heating.  In  this  particular  sys¬ 
tem,  it  is  assumed  that  steam  is  available  for 
winter  heating,  and  that  the  condenser  is 
served  by  the  city  water  supply.  The  con¬ 
denser  water  discharge  is  used  for  the  reheat 
necessary  for  humidity  control. 

Tha  hookup  for  humidity  control,  particu¬ 
larly  important  for  installations  such  as  in 
night  clubs,  auditoriums,  and  others  having 
a  high  moisture  removal  load,  is  shown  in 
the  diagram. 

During  the  winter  season,  the  heat  output 
is  regulated  by  a  modulating  steam  valve 
which  operates  in  response  to  a  room  ther¬ 
mostat.  In  the  summer,  another  room 
thermostat  starts  the  compressor  when  cool¬ 
ing  is  required,  and  the  two-position  water 


control  valve,  located  as  shown  in  the  dia¬ 
gram,  permits  the  water  to  flow  to  the  drain. 

When  dehumidification  is  required  with¬ 
out  cooling,  a  room  humidistat  keeps  the 
compressor  in  operation,  but  changes  the 
position  of  the  two-position  water  control 
valve  so  that  the  condenser  discharge  flows 
to  the  heating  coil. 

Two  woter-reguloting  valves  are  em¬ 
ployed  as  illustrated.  One,  in  the  city  water 
line,  is  set  in  the  usual  manner  to  maintain 
a  predetermined  head  pressure  on  the  com¬ 
pressor  by  varying  the  amount  of  water 
flowing  into  the  condenser.  The  second,  in 
the  line  from  the  condenser  to  the  heating 
coil,  is  set  for  a  head  pressure  higher  than 
the  pressure  on  the  feed  control  valve. 

This  secondary  condenser  water  control 

reduces  cooling  capacity  and,  at  the  same 
time,  provides  hotter  water  for  reheat  in  the 


heating  coil,  thus  serving  to  maintain  proper 
relative  humidity  without  excessive  reduc¬ 
tion  of  temperature.  The  amount  of  reheat 
obtained  is  approximately  equal  to  the 
cooling  provided  by  the  unit,  so  that  the 
net  effect  is  that  of  dehumidification  only, 
tvithout  cooling. 

Consultation  with  accredited  piping  engi¬ 
neers  and  contractors  is  recommended  when 
planning  any  piping  system. 

Enlarged  diagram  and  full  description  of 
this  layout  free  on  request.  Ask  for  Layout 
No.  78.  Jenkins  Bros.,  100  Park  Ave., 
New  York  17. 

JENKINS 

IMS  m  IMt  WKiie  BIMMMD 

VALVE  S“^ 


SOLD  THROUGH  PLUMBING-HEATING  AND  INDUSTRIAL  DISTRIBUTORS 


AIR  CONDITIONING,  HEATING  AND  VENTILATING,  SEPTEMBER,  1956 


59 


•  •  • 


so  HALSTEAD  &  MITCHELL  EHGIHEERS  DESIGHED 


AIR-COOLED  CONDENSERS  FOR 
SIMPLER  MOLTIPLE  CIRCOITING 


Selecting  circuits  and  manifolding  when  connecting 
several  air  conditioning  and  refrigeration  units  to  a 
single  remote  air-cooled  condenser  can  be  expensive 
unless  the  air-cooled  condenser  is  designed  for  the 
simplicity  that  means  low  labor  costs. 

That’s  why  it’s  real  news  that  Halstead  &  Mitchell 
engineers  have  devised  a  remote  air-cooled  condenser 
especially  for  extra-easy  multi-circuiting.  As  costs 
come  down,  your  sales  go  up. 

The  Halstead  &  Mitchell  Air-Cooled  Condenser  has 
been  designed  with  several  no-cost  extras  like  this 
easier  multiple  circuiting.  Only  Halstead  &  Mitchell 
offers,  for  instance,  “Turbu-Flo”*  finned  surface 


which  provides  added  heat  transfer  to  give  you 
extra-safe  capacity  ratings.  No  need  to  worry  when 
you  recommend  H  &  M. 

There  are  extra  years  of  working  life,  too,  for  Halstead 
&  Mitchell’s  superiority  in  cooling  tower  steel  protec¬ 
tion  has  been  used  to  keep  air-cooled  condensers  free 
from  rusting.  The  tubing  assembly  is  self-reinforcing, 
locking  out  vibration  before  it  starts. 

Lifetime  ball  bearings  and  deep-pitch,  slow-speed 
fans  make  for  quiet  operation.  It’s  the  assured  opera¬ 
tion  you  look  for  when  you  select  Halstead  &  Mitchell, 
manufacturer  of  the  industry’s  broadest  line  of  water¬ 
saving  devices  for  air  conditioning  and  refrigeration. 
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The  New  YorK  Coliseum,  New  York  City.  Owners:  Triborough  Bridge  &  Tunnel  Authority.  Architects:  Leon  &  Lionel  Levy.  Mechanical  Engineers:  Guy  B.  Panero  Engineers. 

Heating  Contractors:  Almirall  &  Co.,  Inc. 


New  ^35,000,000  Coliseum 
where  the  best  is  a  must! 

depends  on  Sarco  Heating  Specialties 


Largest  and  most  modern  exhibi¬ 
tion  building  in  the  world— that’s  New 
York’s  new  Coliseum! 

The  9  acres  of  exhibition  space  ac¬ 
commodates  four  expositions  at  one 
time.  Each  day,  on  the  average,  over 
25,000  people  visit  the  shows. 

With  a  $35,000,000  investment  at 
stake. ..with  uninterrupted  service  to 
exhibitors  of  vital  importance. ..no 
chances  could  be  taken  with  equip¬ 
ment  that  might  cause  shut-downs! 


Unfailing  record  of  dependability... 
that’s  one  of  the  reasons  Sarco  Special¬ 
ties,  for  low-pressure  heating  and  air 
conditioning  systems,  are  installed  in 
this  world's  largest  exhibition  hall... 
where  dependability  is  “a  must.” 

For  undivided  responsibility  on  your 
installations,  it  pays  to  specify  and  or¬ 
der  from  one  “Complete  Line”  source 
...SARCO-SARCOTHERM. 

Write  for  catalogs  to  Sarco  Com¬ 
pany,  Inc.,  Empire  State  Bldg.,  New 
York  1,  N.  Y. 


SARCO 


AN  AFFILIATE  OF  SARCOTHERM  CONTROLS,  INC. 

Steam  Traps  . . .  Temperature  Controllers  . . .  Heating  Specialties 

irralhcr-Cumprnsaletf  control  systems  for  steam,  hot  icater  and  radiant  heating 


Sarco  Dependability... 
proved  by 
many  repeat  orders 
from  America's  leaders 

Aluminum  Co.  of  America 
Bethlehem  Steel  Co. 

Caterpillar  Tractor  Co. 

Ford  Motor  Company 

Lederle  Laboratories  Division 
American  Cyanamid  Company 

United  Aircraft  Corporation 
U.  S.  Steel  Corporation 
Western  Electric  Company 
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ELECTRIC  MOTORS  •  TRANSFORMERS  •  INDUSTRIAL  BRAKES  •  AUTOMOTIVE  BRAKE  SYSTEMS-AIR  AND  HYDRAULIC 


All  Wagner  Motors  are 

£>mm/c/iUKa^oj/vc£o 

for  smooth  performance 


Wain£r£Led{ric  G>rporatioii 

6463  Plymouth  Avo.,  Si.  lo«i(  14,  Mo.,  U.  S.  A, 


BRANCHES  AND  DISTRIBUTORS  IN  ALL  PRINCIPAL  CITIES 


Wagner  totally-enclosed  fan-cooled  motor. 
1  through  30  hp,  NEMA  Frames  182-326U. 


Motor  balance  is  important  to  fine  machine  and  equipment  performance. 
A  well-balanced  motor  greatly  reduces  vibration  -allows  your  equipment 
to  operate  smoothly  and  quietly. 


Every  rotor,  even  in  the  smallest  fractional  hp  rating,  used  in  a  Wagner 
Motor  is  dynamically  balanced  on  balancing  machines  like  that  shown 
above. 


Your  selection  of  Wagner  Motors  for  your  applications  gives  you  other 
benefits,  too.  You  can  specify  totally-enclosed  motors  that  are  fully 
protected  against  damage  from  filings,  chips,  dirt,  fumes,  moisture;  or 
op>en  type  drip-proof  motors — in  ratings  through  500  hp.  Wagner  Motors 
are  known  for  dependable  performance  .  .  .  they  assure  freedom  from 
costly  motor  maintenance  and  even  more  costly  motor  failure.  And  — 
you  have  motors  that  can  get  on-the-spot  service  when  needed — anywhere 
in  the  United  States. 


Wagner  open  type  drip-proof  motor. 
1  through  30  hp,NEMA  Frames  182-326U. 
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►  ^ 


Horne's  main  store  in  Pittsburgh  has  28  filter  stations  with  banks  ranging  from  10  to  48 
filters  each.  Pittsburgh  Glasfloss  Filters  are  used  exclusively.  The  system  was  installed  in  1937. 
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Howard  F.  Burrell,  Chief  Engineer,  reports  that 
Pittsburgh  Glasfloss  Filters  are  easy  to  handle,  soft 
and  light  weight;  and  that  this  Fiber  Glass  filter 
does  not  splinter  or  shred. 


—says  Howard  F.  Burrell,  Chief  Engineer 
JOSEPH  HORNE  CO.,  Pittsburgh,  Pa. 

“The  filter.s  we  previously  used  in  our  store- 
wide  air  conditioning  system  would  shred 
and  stick  to  fingers  and  clothing  when 
handled,”  reports  Mr.  Burrell.  “They  were 
not  uniform  in  (|uality  and  their  perform¬ 
ance  was  erratic. 

“We  switched  to  Pittsburgh  Glasfloss 
Filters  in  February,  19.56.  We  found  Glas¬ 
floss  Filters  much  easier  to  handle.  They  are 
lighter  in  weight  and  safer,  too;  this  Fiber 
Glass  does  not  splinter  or  shred.  What’s 
more,  Glasfloss  lasts  longer,  making  it  pos¬ 
sible  for  us  to  effect  a  13%  saving  over 
filters  previously  used. 

“From  an  engineering  point  of  view,  we 
consider  Glasfloss  the  most  practical,  eco¬ 


nomical  and  dependable  filter  possible  to 
obtain  for  our  system!” 

Glasfloss  Filters  Will  Give  You  Best  Results,  Too! 

Pittsburgh  Glasfloss  Filters  are  made  of 
fine,  soft  Fiber  Glass,  which  provides 
greater  dust-collecting  areas  without  inter¬ 
fering  with  the  air  flow.  They  are  moisture 
proof  and  fire  resistant.  Glasfloss  Filters 
will  give  you  top  service  from  your  air  con¬ 
ditioning  system,  help  you  cut  costs. 

Contact  your  nearest  Glasfloss  Distribu¬ 
tor  or  Pittsburgh  Plate  Glass  Warehouse. 
Pittsburgh  Plate  Glass  Company,  Fiber 
Glass  Division,  One  Gateway  Center,  Pitts¬ 
burgh  22,  Pennsylvania. 


PinSBURGH  GLASFLOSS  FILTERS  ARE  A  PRODUCT  OF  THE  FIBER  GLASS  DIVISION  OF  PIHSBURGH  PLATE  GLASS  COMPANY 

Sales  Offices  are  located  in  the  following  cities:  Charlotte,  Chicago,  Cincinnati,  Cleveland,  Detroit,  Houston,  Los  Angeles,  New  York,  Philadelphia  and  St.  Louis 


“We  effected  a  direct  unit  saving  of  13%  by 
switching  to  Pittsburgh  Glasfloss  Air  Filters” 


FIBER 

■■•villllllllll; 


GLASS 


PAINTS  .  GLASS  •  CHEMICALS  •  BRUSHES  •  PLASTICS 


Shreveport’s  ultra-modern  Beck  Building 
boasts  colored  aluminum  walls^  music  in 
the  elevators  —  and  an  ingenious  air 
conditioning  system  that  .  .  . 


“We  built  the  Henry  C.  Beck  Building  with  the  thought 
ol  |)ro\iding  custoni-inade  othce  sjiace  lor  tenants,” 
relates  Building  Manager  Edward  E.  McCdung.  “Our 
luxurious  wood-paneled  offices,  mosaic-tiled  lobby, 
music-filled  elevators,  and  our  flexible  air  conditioning 
system  are  examples. 

“Since  the  exterior  walls  expose  nearly  an  acre  of 
glass  to  the  hot  sun,  temperatures  rise  as  much  as  20° 
around  the  perimeter  of  the  building.  Eo  compensate 
for  this  difference,  and  satisfy  all  the  tenants,  our 
architects  and  engineers  de\ised  a  dual  air  conditioning 
setup:  a  peripheral  system  cools  the  sunny  side  of  the 
l)iiilding  and  heats  the  shadow  side,  when  necessary: 
an  interior  svstem  maintains  condortable  air  conditions 
in  inside  offices. 

“Selected  on  the  basis  of  tlurability,  design,  and  past 
performance,  .Vmerican  Blower  air  handling  and  con- 
tlitioning  etjuipment  is  a  major  factor  in  our  dual  sys¬ 
tem,”  concludes  Manager  McClung.  “American  Blower 
offices  in  Dallas  and  New  Orleans  helped  us  coordinate 
tleli\erv  between  our  I'exas  and  Louisiana  contractors.” 

If  your  plans  include  air  conditioning  —  lor  a  large- 
scale  central  or  /one  system,  or  a  system  for  a  smaller 
store,  showrcKtin  or  factory  —  call  our  nearest  branch 
office  for  friendly  assistance.  American  Blower  (iorpo- 
ration,  Detroit  ‘-{2,  Nfichigan.  In  Canada,  look  for 
(lanadian  .Sirocco  pnxlucts. 


Henry  C.  Beck  Building,  .Shre\c|><>ri.  I.a. 
OwiuTs;  I  ra\ is  Kdwanis.  Iiu..  Stirt'vc- 
|K»rl;  \r<liiie<is:  Nt-ild  Soiiulal.  Shrfvc- 
jxiri;  (  (Misidliiij;  Kiinim-iTs;  Rf);  la\l(ir 
and  VsMxiatcs.  Houston;  (•(-iicral  (.on- 
tratlors;  Ih-iirv  lU-tk  (  .onstnu  tioii  i.n., 
Dallas:  Mcdi.  ('.oiiirat  tors;  {aiiics  F. 
O'Neil  Co.,  Inc.,  New  Orleans. 


Division  of  American -e$>t«itdar<] 


Building  Supt.  \V.  Mt Connie k.  Aineri- 
tan  lllower's  I.  A.  l.indliei^,  and  Riiildinf; 
.Mgr.  F..  F..  MtCliiii}'  worked  together 

dtiring  installation  of  e(|ni|>nient. 


Widely  varying  air  eonditioning  needs  ot 
building's  shops  — a  florist  (shown),  a 
httrber.  and  a  bank— are  effitienlK  bandied 
b\  .Xineritan  blower  etpiipinent. 


Memorial  Chapel  in  the  Beck  Building,  a 
non-denoininational  “I’late  ot  I’raser  and 
Meditation  for  All."  is  air  (onditiuned  by 
Anieritan  Blower. 
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ROTARY  OIL  BURNER 

for  economical  heavy  oils 


pcTPft  Petro  engineers  are  not  gadget  minded. 

^  They  like  oil  burners  that  are  sturdy  and 

is  known  for  steady  because  that  is  what  users  like, 

DEPENDABiUTY  hairline  adjustments  required  for 

good  operating  efficiency. 

Take  oil  handling,  for  instance.  Viscosity  of  heavy  oil  isn’t  nearly 
the  bugaboo  it’s  supposed  to  be.  Everyone  knows  that  heavy  oils 
can  be  as  sticky  as  January  molasses,  or  as  thin  as  hot  syrup.  But 
that  is  only  half  the  story.  The  other  half  is  that  at  operating  tem¬ 
perature  viscosity  is  a  negligible  factor.  From  160°  on  up  it  changes 
hardly  at  all.  (See  chart.) 

So  the  solution  is  simple.  It’s  easy  to  keep  the  oil  above  the 
critical  temperature,  and  not  expensive  either.  The  Petro  burner  has 
a  simple  valve  that  will  not  pass  the  oil  to  the  nozzle  before  it  reaches 
a  predetermined  temperature.  If  the  oil  is  below  operating  tempera¬ 
ture  it  is  recirculated  through  the  heater.  On  a  cold  start  this  requires 
about  seven  minutes.  On  restarts  there  is  practically  no  time  lag. 

Proper  heating  of  the  oil  ha*  these  advantages 

1.  Oil  can  be  accurately  metered ;  2.  Oil  is  subject  to  finer  atomi¬ 
zation.  (It  separates  into  much  smaller  particles  for  better  aeration 
and  cleaner  burning);  3.  Warm  oil  ignites  quickly  and  easily; 
4.  Petro  never  has  a  slug  of  cold  oil  in  the  feed  line  to  the  burner, 
which  is  the  main  cause  of  smoky  starts. 

From  all  of  this  you  would  expect  low  fuel  and  maintenance  costs 
— and  on  this  point  thousands  of  Petro  owners  will  bear  us  out. 

PETRO  will  see  you  through  —  you  can  bank  on  it 


VISCOSITY  RANGE  OF  NO.  6  OILS 

Above  this  temperature  heavy 

< -  oils  are  highly  fluid.  All  oils 

opprooth  a  common  viscosity. 


viscosity  -secosds  -(saybolt  furoli 


ONLY  6  SECOND  CHANGE 
IN  VISCOSITY  FOR  20® 

temp,  change  in  iso 
TO  ieo°  range. 


90  SECOND  CHANGE  IN 
VISCOSITY  FOR  20® 

TEMP,  change  in  100 
TO  120°  range. 


PetbQ 


3224  West  106th  Street,  Cleveland  11,  Ohio 
(In  Canada:  2231  Bloor  St.  W.,  Toronto,  Ont.) 


Please  send  me  literature  and  siiecitication  slieets  on  money-saving 
Petro  commercial  and  industrial  burners. 


_ State - 
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Designed  and  manufactured  by  the  organization  that  made  the  Jennings 
Manifold  Heating  Pump  standard  of  the  Heating  Industry,  the  new  CSM 
incorporates  every  desirable  feature  architects,  engineers,  owners  and 
operators  have  sought.  Employing  separate  air  and  water  pump  elements, 
each  with  its  own  motor  and  each  independently  controlled  by  its  own 
automatic  switch,  the  capacities  and  arrangement  may  be  widely  varied  to 
meet  job  conditions.  For  the  first  time,  the  engineer  has  the  choice  of  real¬ 
istic  water  and  air  capacities  required  for  rapid  system  response  without 
wasteful  overheating. 

These  pumps  possess  many  other  features  which  permit  a  more  efficient 
utilization  of  fuel  and  minimum  use  of  electric  power.  Low,  low  returns 
reduce  installation  costs  and  usually  eliminate  putting  the  pump  in  a  pit. 
Simplicity  and  efficient  operation  reduce  supervision  and  maintenance 
costs.  Information  regarding  this  new  heating  pump  development  is  avail¬ 
able  immediately  upon  request. 


This  new  VACUUM  HEATING  PUMP 

HAS  THE  INCREASED  AIR  CAPACITY 
EFFICIENT  HEATING  PRACTICE  DEMANDS 


Increased  air  capacity 
induces  rapid  system 
response  without 
wasteful  overheating. 

Separate  air  and 
water  pumps  individually 
selected  to  meet  actual 
job  requirements. 

Control  system 

that  operates  individual 

pumps  only  when  needed. 

Flexibility 

permitting  addition  of 
radiation  without  changing 
basic  pump  installation. 

low,  low, 

return  line  connection. 


NASH 


ENGINEERING  COMPANY 

437  WILSON,  SO.  NORWALK,  CONN. 


Calculating  the  Heat  Requirements 
of  a  Snow  Melting  System 

WILLIAM  P.  CHAPMAN 


In  this  article,  the  first  of  a  series,  the  author  presents  data 
resulting  from  an  elaborate  project  In  which  a  vast  array 
of  U.  S.  Weather  Bureau  data  were  analyzed  by  punched 
card  technics.  In  this  project,  the  pertinent  combinations 
of  four  climatic  variables  affecting  snow  melting  systems 
were  reduced,  city  by  city,  to  frequency  distributions, 
from  which  all  necessary  design  and  operating  data  were 
derived.  This  article  covers  Detroit,  Columbus  and  Pitts¬ 
burgh;  subsequent  articles  will  be  devoted  to  other  areas. 

Tin:  HKM  re(|ulr(‘<l  1>\  a  snow  inellltifi  sNSteni  de- 
|»fn(ls  on  four  climatic  \arial)les  each  of  which  varies 
from  cil\  to  cit\.  \\  hile  formulas  have  l)een  develo|)ed  for 
calculating  these  enerjiv  re(|uirements.  the  values  and  fre- 
(|uenc\  of  the  climatic  variables  have  not  up  to  now  been 
available  for  more  than  a  few  localities  in  the  I  idled 
States.  It  is  the  object  of  tins  series  of  articles  to  present 
tabular  information  on  climatic  data  relating  to  the  sub¬ 
ject  for  a  numlier  of  scattered  I  .  S.  cities  and  from  which 
the  total  heat  requirements  per  square  foot  of  snow  melt¬ 
ing  area  are  to  he  determined.  These  data  will  include 
maximum  heat  output  as  well  as  information  on  how 


often  the  svstem  will  operate,  how  often  it  must  operate 
at  a  given  heat  output,  and  the  most  probable  heat  output. 

The  four  climatic  variables  entering  into  the  calculation 
of  a  snow  melting  svstem  are  (ll  velocitv  of  wind.  f2l 
air  temperature.  (3|  relative  humidity  of  the  air,  and 
(Ti  amount  of  snowfall.  Kach  of  these  must  he  jiroperlv 
weighed;  a  change  in  one  mav  offset  a  change  in  another. 
For  example,  a  .3  mph  decrease  in  wind  velocity  can 
reduce  the  heat  load  more  than  a  10  degree  decrease  in 
air  temperature  or  a  one-half  inch  per  hour  increase  in 
snowfall  would  increase  the  load. 

The  total  heat  output  of  a  snow  melting  slab  consists 
of  the  heat  required  to  111  raise  the  temperature  of  the 
snow  to  the  melting  point.  (2l  melt  the  snow  (heat  of 
fusion  I .  (3l  evaporate  a  portion  of  the  melted  snow  and 
(4l  make  u|)  the  heat  transferred  by  convection  and 
radiation  from  that  portion  of  the  slab  free  of  snow. 

The  total  heat  requirements  of  a  snow  melting  slab  can 
he  expressed  in  the  basic  equation: 

Ml  =  Mx  ‘  Mm  +  +  ‘>>1.1 

where  (ft  total  heat.  Btu  per  I  hour  l  (sq  ft). 

(fs  “  sensible  heat.  Btu  per  (hour)  ( s(f  ft). 
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==  heat  to  melt  the  snow.  Ihii  per  (houi  t  (sq  ft  I . 

(|,.  =  heat  to  e\a|)orate  the  melted  snow.  Htu  |)er 
(  hour  t  (  sq  ft  I , 

'III  heat  transferred  h\  radiation  and  com eetion. 
r»tu  per  (  hour  I  (  sq  ft  I . 

Ar  =  free  area  ratio. 

The  derivation  of  the  four  equations  for  computing 
Ms-  M'li-  M<"  Mi>  have  been  given  previousK  and  need 
m»t  he  repeated  here.*  Air  temperature,  rate  of  snowfall, 
wind  velocitv  and  vapor  pressure  of  the  air  all  enter  into 
their  calculation,  and  all  of  the.se  are  climatic  variables. 

In  the  foregoing  equation,  note  that  the  last  two  items 
making  up  the  equation,  q^  and  «ii,.  have  no  value  while 
the  slab  is  entirelv  covered  bv  snow,  since  the  melted 
snow  beneath  cannot  evaporate  nor  can  the  slab  lose  heat 
bv  radiation  and  convection.  When  the  slab  is  |iartiali\ 
freed  of  snow,  q^  and  cp,  ha\e  a  value  depending  tin  the 
ratio  of  free  area  <  melted  area  I  to  the  total  slab  area. 
This  ratio  is  termed  free  air  ratio,  and  is  expressed 
algebraically  by 

A,  =  Af/At 

where  Ar  =  free  air  ratio.  Af  =  area  of  slab  free  of 
snow,  in  sq  ft.  At  =  total  area  of  slab. 

It  may  be  shown  that  there  are  just  three  practical 
values  for  Ar-  namely,  zero.  ()..5  and  1.0.  When  the  free 
area  ratio.  Ar.  is  equal  to  zero,  the  slab  is  covered  com¬ 
pletely  with  snow.  Although  this  condition  can  be  defined 
as  a  failure  of  the  system  it  mav  be  tolerable  in  some 
instances  for  short  periods  of  time.  W  hen  the  free  area 
ratio,  Ar.  is  equal  to  unity,  the  slab  is  completelv  free  of 
snow.  This  situation  requires  the  maximum  output  for  a 
given  weather  condition. 

An  intermediate  value  of  Ar  =  0..^  indicates  a  partial 
coverage  of  snow.  A  verv  light  coverage  of  snow  w  ill  de- 
\elop  a  free  area  ratio  of  ()..T  but  probablv  will  not  re¬ 
duce  traction  dangerously. 

I  he  total  heat  output  of  a  snow  melting  system  dej)ends 
on  the  rate  at  which  it  melts  the  snow,  and  this  rate  in 
turn  de|)ends  on  the  relative  importance  of  rapid  snow 
removal  among  the  different  types  of  applications.  Snow 
melting  systems  can  be  classified  as  follows: 

(Mass  1  IminimumI:  Residential  walks  »)r  dri\ewa\s 
and  interplant  area  ways; 

Class  II  ( moderate i:  Commercial  (stores  and  offices) 
sidewalks  and  driveways  and  steps  of  hospitals; 
and 

Class  HI  I  maximum):  boll  plazas  of  highwa\s  ami 
bridges,  and  aprons  and  loading  areas  of  airports. 

I  hese  classifications  de|)end  upon  the  allowable  rate 
of  snow  melting.  For  exanqile.  a  residential  s\stem  does 
not  have  to  melt  snow  as  rapidlv  as  a  commercial  sv.^tern. 
In  fact,  a  depth  of  snow  of  an  inch  for  an  hour  or  so  dur¬ 
ing  a  heavy  st<trm  might  not  be  objectionable  with  a 
residential  system.  On  the  other  hand,  a  store  manager 
wouhl  claim  the  s\^tem  was  inadequate  if  half  an  inch 
accumulated  on  the  sidewalk  in  front  of  his  store.  The 
difference,  then,  between  a  Cla?s  1  system  and  a  Class  II 

of  .Snow  Sy-tenis.  Heating  and  Ventilating,  .\pnl.  lo.Sj, 

and  I)t':'.;n  (  on('ition>  for  Snow  Meltiny.  Novenilier,  19.SJ,  tiy  \Viliiani  1’. 
t'hapni.'in. 


sNstem  is  in  the  ability  of  each  s\stem  t<»  melt  snow.  Ihe 
one  feature  that  is  common  to  all  classes  is  that  the  s\s- 
tems  must  be  adequate  f<»r  stune  combination  of  weather 
factors.  Or.  the  designer  wants  to  be  able  to  sav  that  he 
will  pay  to  melt  snow  whene\er  conditions  are  milder 
than  some  critical  value,  but  he  is  willing  to  have  an  in¬ 
adequate  s\stem  for  a  given  fraction  of  the  time.  In  other 
words,  the  designer  will  run  a  caleulated  risk  providing 
he  knows  the  odds  of  that  risk.  For  a  residential  >\stem, 
where  initial  cost  must  be  at  a  minimum,  the  designer 
must  accept  more  fretpient  snow  accumulations. 

-Naturally,  the  owner  is  not  concerned  about  an  ex¬ 
planation  of  why  there  is  an  accumulation  of  snow  on 
the  sidewalk.  It  is  immaterial  whether  the  accumulation 
is  due  to  an  excessive  snowfall  or  whether  it  is  due  to 
an  extremely  c<»ld  snowfall.  In  both  cases,  the  ultimate 
reason  is  that  an  inadeipiate  (low  of  heat  is  reaching  the 
surface.  Ihe  true  anal) sis  of  heat  output,  then,  depends 
on  an  analysis  of  the  weather.  This  is  true  of  all  three 
s\stem  classes. 

The  t<»tal  heat  re<pnrements  of  a  snow  melting  svstem 
are  determined,  therefore,  by  (a)  the  total  area  of  the 
snow  melting  slab,  (b)  the  rate  at  which  the  snow  is  to 
be  removed,  and  (c)  the  values  and  frecjnency  distribu¬ 
tion  of  each  of  the  [fertinent  climatic  variables  (humidity, 
wind,  temperature,  and  snowfall).  Obviously  (c)  varies 
from  city  to  city  and,  due  t<)  the  conqdexity  and  number 
of  calculations  to  obtain  a  frequency  distribution  of  the 
four  variables,  the  evaluation  of  (c)  has  been  virtually 
impossible.  However,  by  the  use  of  punched  cards  and 
statistical  tabulating  machines,  data  have  been  derived 
so  that  the  heat  re»piirements  for  a  given  cit\  can  be 
simply  presented. 

The  designer  needs  two  tvpe-i  of  information.  First, 
the  most  severe  combinations  of  variables  on  which  to 
base  his  design  and.  second,  the  heat  requinvl 

over  the  season  so  that  operating:,  costs  can  be  determined. 
These  data  are  given  in  Tables  1.  2.  .‘i.  and  4  which 
follow  and  which  co\er  three  <  ities  in  the  \<»rth  Mideast 
region  of  the  I  .  S. 

Table  I 

The  first  table  gi\es  some  generalized  information  on 
smtwfall  and  snow  on  the  ground.  The  next  to  last  item, 
“(ireatest  dej)th  of  snow  on  the  groumi"  indicates  the 
greatest  depth  to  which  snowfall  has  ever  accumulated. 
Other  items  are  self-explanatory. 


TABLE  1 — GENERAL  INFORMATION  ON  SNOWFALL, 
NORTH  MIDEAST  REGION 

Item 

Detroit, 

Mich. 

Colum¬ 

bus, 

Ohio 

Pittsburgh, 

Po. 

Approximate  mean  number  of 
days  witin  an  inch  or  more 
of  snow  on  the  ground 

85 

50 

70 

Averoge  number  of  inches  of 
snowfall  per  year 

39.8 

21.7 

34.7 

Greatest  snowfall  in  24  hours, 
inches 

24.5 

1  1.9 

17.5 

Greatest  depth  of  snow  on  the 
ground,  inches 

26 

13.5 

23 

Mean  number  of  days  per  year 
with  snowfall  of  1  inch  or 
more 

13 

6 

1  1 
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TABLE  2— DATA  FOR  DETERMINING  OPERATING  CHARACTERISTICS 
OF  SNOW  MELTING  SYSTEM,  NORTH  MIDEAST  REGION' 

Period  of  No  Snowfall  Period  of  Snowfall-' 


Air  Temperature,  Deg.  F.-  Required  Output,  Btu  per  Sq.  Ft. ■* 


City 

Over 

32 

Below  or 
Equal  to  32 

Mean 

Temp., 

Wind 

Velocity, 

Freezing 

Hours  of 
Snowfall  - 

Free 

Air 

Ratia, 

Ar 

0- 
49  1 

50- 

99 

100- 

149 

150-  200- 

199  249 

Max- 
250-  imum 
299  Output, 

Per-cent  of  Winter  Hours 
with  No  Snow  at 
Above  Temp. 

During 

Freezing 

Period'* 

Period, 

mph'* 

Per- 

Cent 

Hr. 

per 

Year 

_ L  -  Btu  per 

Frequency  Distribution  of  Snowfall  Hours  Sq.  Ft. 
at  Above  Outputs,  Per-Cent •> 

Detroit,  Mich. 

47.0 

49.3 

24.1 

10.6 

3.7 

134 

1 

0 

60.4 

95.9 

27.7 

3.5 

9.3 

0.6 

1.5  0.8 

0.3  278 

—  140 

Columbus,  Ohio 

59.0 

38.1 

24.5 

10.0 

2.9 

105 

1 

0 

65.8 

97.7 

22.4 

2.3 

8.0 

1.7  1.7 

0.4  261 

—  72 

Pittsburgh,  Pa. 

55  2 

39.8 

24.3 

1  1.6 

5.0 

182 

1 

0 

53.6 

93.3 

30.8 

5.9 

8.4 

0.7 

4.6  1.9 

0.1  — 

0.7  282 

—  157 

■  rill-  juriiid  cip'.irtd  ti>  t.iMt-  i-  fruni  .N’ov.  1  to  .March  .U,  inch,  with  l-'chruary  t.'ikcii  as  a  JS'4  d.iv  iininth.  Tutal  hnurs  in  in-riisl  =  .t(>.i(). 

-I'hc  iicrccntaKc  in  ( Ultinin-  2  anct  .'  |ihi-.  the  iicrccnt  utnlcr  oiicratiny  time  tutal  IOOtJ.  Note  that  “lldiirs  til  Snowfall"  does  not  include  iillinu: 
time,  atid  is  not  actual  operating  time.  See  text. 

‘Snipwfalls  of  trace  .imoimt-.  ;ire  not  included;  hence.  “Hours  of  .Snowfall"  includes  only  those  hours  of  0.01  inches  w.'iter  ei|ui\alent  jier  hour  snowfall. 
*1  lutput  d<«s  not  include  allowance  for  hack  or  edite  losses  since  these  depeinl  on  -lah  construction. 

'  I’erceiitaues  total  lOO'd  of  the  numlier  of  hours  tier  year  of  snow  fall. 

“"Kree/ini;  I’eriiMl"  is  that  ilurim;  .\o  Snowf.dl  when  the  air  temiierature  is  32  den  or  lielow. 


Table  2 

laltlf  2  coiilains  tlie  opfralinjr  itiformalitm  of  a  snow 
melting  s\stem.  For  freezing  temperatures  I  .‘i2  deg  and 
Itelow  I  lint  no  ,>inowfall  the  s\stem  may  he  “idling.  That 
is.  the  designer  may  want  to  snp|)ly  some  heat  to  the 
slab  so  that  there  will  lit'  immediate  melting  when  snow 
starts  to  fall.  The  eoluinn  on  mean  temperature  gives 
the  average  temperature  during  freezing  temperatures. 
This  teinjierature  is  used  in  calculating  the  “idling  load. 
The  other  term  needed  to  calculate  idling  load  is  the 
wind  \elocit\  during  the  jieriod  of  freezing  temperatures. 

The  column  "Hours  of  Snowfall"  indicates  the  numher 
of  hours  that  snow  is  falling  at  rates  equal  to  or  greater 
than  (I.Ol  inch  of  water  er]ui\alent  per  hour.  RoughK 
<|iea!sing  there  are  snowfalls  of  "trace"  (piantitie,^  about 
twice  as  often  as  there  are  for  measurahle  ipiantities  of 
O.dl  inch  or  more.  It  is  assumed  that  these  light  falU  can 
be  handled  bv  the  idling  load. 

T  he  remaining  colunm«.  of  T  able  2  represiMit  the  fre- 
(pienc\  distribution  of  required  heat  output.  This  distri¬ 
bution  i.s  based  on  the  solution  to  the  basic  ecpiation  for 
two  \ allies  of  the  free  air  ratio  A,..  This  distribution 
represents  the  heart  ol  the  anaUsis  and  is  also  the  basis 
for  Tables  .T  and  f. 

Table  3 

Table  ■>  contains  the  design  heat  reipiirement- -as  ex¬ 
plained  in  the  footnotes  to  Table  .T.  These  design  rates 
ma\  be  altmed  b\  the  designer  if  he  feels  that  a  particular 
job  sboiild  have  a  dilTerent  design  criterion  from  those 
given  in  the  footnote.  Am  change  in  design  selection 
should  be  ba<ed  on  the  frequenc\  distrihution  gi\en  in 
Table  2. 

Table  4 

Table  4  contains  the  data  reijuired  to  estimate  the 
operating  cost  of  a  snow  melting  system.  The  footnotes  to 
T  able  4  explain  the  various  items. 


Use  of  the  Tables 

An  engineer  has  been  asked  to  write  a  report  on  the 
feasibility  of  a  snow  melting  .s\ stem  for  a  bridge  approach 
in  Pittsburgh,  to  have  an  area  of  .5().0()()  sq  ft. 

The  need  for  snow  melting  is  show  n  verv  clearlv  in 
Table  1.  Of  the  Til  davs  of  winter — from  November  1 
to  April  1  -nearly  half  will  have  a  snow  cover  of  at 
least  one  inch.  This  snow  cover  results  from  an  average 
of  lb2  hours  I  see  Table  2 1  of  snow  fall  totalling  34.7 
inches  of  snow  per  year.  An  average  of  11  days  per  year 
have  snowfalls  of  an  inch  or  more.  The  most  severe  fall 
was  17..")  inches  in  24  hours  which  resulted  in  a  record 
depth  of  23  inches  of  snow  on  the  ground. 

Normallv  about  one-third  of  the  operating  time  of  a 
snow  melting  system  occurs  during  measurable  falls:  i.e.. 
the  operating  time  of  lb2  hours  per  vear  as  shown  in 
Table  2  would  represent  about  one-third  of  the  actual 
operating  time.  This  is  due  to  two  factors.  First,  snow¬ 
falls  of  "trace"’  ipiantities  are  not  listed  as  “hoiir.-s  of 
snowfall.  ’  .'second,  systems  are  not  shut  off  when  the  last 
snowflake  has  fallen.  One  can  expect,  therefore,  that  a 
system  in  Pittsburgh  will  be  in  operation  about  .TTO  hours 
f»er  y  ear. 

Since  this  system  is  for  a  bridge  ramp,  it  would  be 
classified  as  a  (]lass  III  s\stem.  The  reason  for  thi.s  is 
that,  from  Table  3.  we  find  that  the  design  rate  is  273 
Htu  ])er  I  hour  I  ( sq  ft  i  for  a  (Tass  111  .system,  whereas 
a  Class  II  system  would  have  a  design  rate  of  1.37  Htu  per 
I  hour  I  ( sq  ft  I .  Notice  that  rule  3.  in  the  footnote  for 
Table  3.  indicates  that  1-37  Htu  per  (hour)  ( sq  ft  I  might 
not  provide  a  free  area  ratio  of  0.3  under  certain  condi¬ 
tions.  For  highway  areas  the  coefficient  of  friction  for 
rubber  tires  on  new  concrete  is  taken  as  0.9  when  the 
concrete  Ls  wet  and  0.2  for  packed  snow.  Safe  driving 
re(|uires  a  minimum  coefficient  of  0.4;  therefore,  a  free 
area  ratio  of  0.3  is  considered  a  minimum  for  good  trac¬ 
tion.  Just  as  important,  as  rule  3,  however,  are  rules  1 
and  4;  therefore,  for  a  bridge  ramp  a  Class  III  system 
‘‘hould  be  used. 

The  operating  data  shown  for  a  (]la«s  111  system  in 
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TABLE  3 — DESIGN  DATA  FOR  SNOW  MELTING  SYSTEMS, 
NORTH  MIDEAST  REGION 

Design  Output,  Btu  per  (Hour)  (Sq  Ft) 


City  1 

i 

Class  1 
System  i 

Class  II 
System  - 

Class  III 
System 

Detroit,  Mich. 

69 

140 

255 

Columbus,  Ohio 

52 

72 

253 

Pittsburgh,  Pa. 

89 

157 

275 

*  K(»r  C'lasN  1  ( roideiitial )  Systems,  the  <lesi^jn  output  is  set  at  that  re- 
«iuire(i  heat  tiutput  (^^ee  TdMe  when  Ar  =  0  at  the  ^Hth  percentile  ot  the 
t  requeiicy  <listrihutioti ;  that  is,  where  of  the  hours  have  this  output 

or  less. 

^Kor  ('lass  II  (commercial)  System,  the  desi^jn  output  is  the  maximum 
out]tut  when  Ar  =  0  in  Table  2  (last  c<4umn). 

’^Kor  ('lass  111  (industriab  Systems,  the  desi^'n  output  is  determined  by 
the  following  four  requiremetits :  (1)  Output  is  never  exceede<l  for  two  c<m- 
secutive  hours;  (2i  (hitput  for  Ar  =  1;  Table  2,  is  at  least  1  Htii  per  hour 
per  s(|  ft  greater  than  maximum  output  for  Ar  =  0;  ( Ar  is  greater  than 
or  et|ual  to  0.5  the  maximum  re<|uirement  shown  in  Table  2  for  Ar  =  1. 
That  is,  <|d  =  <(*•  -i“  ((m  0.5  («j»*  -t-  qii)  for  the  c<in<litions  where 

(|t  =  <!*•  <|m  q.-  are  a  maximum;  (4)  The  free  air  ratio  Ar 

is  unity  for  at  lea<t  08^  of  the  hours  listed  in  Table  2. 


Table  4  are  based  «m  the  data  ‘liven  in  Table  2.  1  be 
output  is  given  in  terms  of  Btu  so  that  different  fuel  costs 
ina\  be  considered  readib.  For  this  case,  the  idling  period 
should  be  taken  as  3(>0  (twice  1B2I.  so  that  the  idling 
load  would  be  .400  X  49..S  or  about  IH.OtM)  Btu  |)er  (  vear  i 
( sq  ft).  The  heat  for  melting  is  given  as  11.100  Btu  |)er 
(\earl  (stj  ft  I  so  that  the  total  operating  load  could  be 
estimated  as  lo.tMM)  *  11. KM)  or  approximateb  .40.000 

Btu  per  (Near)  ( sq  ft).  The  area  is  .iO.(HM)  s(|  ft.  hence, 
the  load  would  be  1..t  billion  Btu  |)er  (vearl  (s«j  ft). 
F'or  costs  of  O.i  cents  per  million  Btu.  the  fuel  c(»st  nnouIcI 
be  S07.4  per  Near.  N\ith  no  alloNvance  for  back  or  edge 
losses. 

The  North  Mideast  Region 

This  region  includes  Michigan  south  of  Mackinac. 
Ohio.  West  Virginia  and  that  part  of  Pennsylvania  east 
of  the  Allegheny  Mountain  range.  Thi.s  region  is  flat  ex¬ 
cept  for  the  eastern  edge  and  climaticallv  milder  than  the 
regions  to  the  north  and  NNest.  The  three  cities  used  for 
tNpical  analyses  are  Detroit.  Columbus,  and  Pittsburgh. 
The  climates  (tf  the  three  cities  are  fairlv  similar. 


The  predominant  source  of  winter  conditions  has  a 
polar  .source  in  Canada  and  moNes  in  directU  from  the 
north  or  from  the  Nvest.  I'here  are.  hoNNCNer.  frecpietit  in- 
Nasions  (»f  air  from  the  (iulf  of  Mexico.  especialK  at  the 
beginning  «»r  end  of  the  siionv  season. 

The  normal  groNNing  season,  from  the  last  killing  frost 
in  the  spring  to  the  first  in  the  fall,  is  about  IJ!0  daN.s. 
In  all  three  cities  the  sn<»NN  season  starts  in  \oNember 
and  ends  in  March  nnIiIi  .lanuarv.  receiN  ing  the  gn'alest 
fall.  I'Npical  of  the  Ohio  VallcN  climate.  Intwever.  the  N\in- 
ters  varN  great!)  in  scNcritN.  In  Colunibus.  for  example, 
the  aNerage  length  <»f  snb-zero  periods  is  less  than  tNvo 
days — NNith  half  of  them  as  single  occurrences  but  in 
FebruarN.  IBW.  there  NNere  seNen  consecutive  nights  N\ith 
sub-zero  temperatures.  On  the  other  hand,  one  Nvinter  out 
of  three  N\ill  g()  by  Nvithout  a  single  reading  beloN\  zero. 

The  N\ inter  weather  is  (narked  Iin  considerable  cloud¬ 
iness.  Vs  a  result,  relatiNe  hmniditN  is  rather  high.  For 
example,  in  Detroit  huniidity  ranges  from  f>4  to  J52' < 
during  the  five  months  of  \on ember  to  March.  Si([cc  the 
weather  is  tem|)erate.  consid«‘rable  rainfall  occurs  during 
the  NN  inter  nionths.  but  during  Dectmiber.  January  and 
February,  there  is  a  substantial  a(nonnt  of  snow  aNeragit[g 
approximately  .40  inches  per  Near. 

The  .snowfall  in  almost  all  of  this  area  ir  moderatt*.  As 
>hoNNn  in  Tables  2  and  4.  the  retpiircments  throughout 
the  entire  region  are  reniarkablv  coasistent.  Pittsburgh 
has  a  s(»mewhat  greater  re(|uireme((t.  but  C.olumbus  and 
Detroit  have  about  the  same  need.  es|K*ciallN  for  (ilass  III 
systems.  There  is  a  good  distribution  of  heat  re(|uirenicnt 
shoNNti  in  Table  2.  hence  there  is  need  bn  considering 
three  flistinct  classes  of  sn stems.  In  Pittsburgh  for  exam¬ 
ple.  design  rates  of  80.1. >7  and  27.")  Btu  per  (  hour  i  (  s<|  ft  ( 
indicate  that  .snowfall  occurs  in  all  types  of  N\eather. 

Operating  times  Nary  ing  from  three  to  TiNe  percent  are 
indicative  of  the  fre<juencN  of  substantial  suonn  falls.  (,o- 
lundms  records  shoNN  the  least  frecjuent  use.  but  cNeii  there 
the  svstem  Nvould  operate  for  an  expected  time  of  about 
.400  hours  per  year.  Pittsburgh  ha.s  the  greatest  need  a((d 
Table  2  indicates  the  ojMMating  time  N\ould  be  nearly  f»00 


TABLE 

4 — YEARLY  OPERATING 
NORTH  MIDEAST  REGION 

DATA, 

Idling 

Melting 

City 

Time,’ 

Hr.  per 

Rate- 

Output,"* 

1 

1 

Time,* 

Hr.  per 
Year 

Output  ■'> 

Btu  per 
(Hour) 

Btu  per 
(Year) 

Class 

Btu  per 
(Year) 

Year 

(Sq.  Ft.) 

(Sq.  Ft.) 

(Sq.  Ft.) 

1 

134 

5540 

Detroit,  Mich. 

1790 

49.0 

87,600 

II 

134 

6850 

III 

134 

7070 

1 

105 

3590 

Columbus,  Ohio 

1383 

45.0 

62,200 

II 

105 

4180 

III 

105 

5350 

1 

182 

9050 

Pittsburgh,  Po. 

1445 

49.5 

71,500 

II 

182 

10700 

III 

182 

11100 

■Fruni  Tat)lf  J,  (.'olnniii  .?  X  (lir  per  ytarl. 

^Kate  w(ifti  iaiiii);.  Ktu  jK-r  (Hr)  (Sq  Ft)  =  (0.27V  3..'!)  (,(’  —  t),  w)ien-  V  =  wiiirl  vclucity  frinn  ( Oliiniii  .3,  T.ilile  2.  and  t  =  air  tvmiuratiirc- 

Ironi  t'otumn  4.  Tatde  2. 

••I’nxiuct  of  the  two  preceiiinK  coliinin>. 

■t  Hours  of  Snowfall,  from  Column  7,  Table  2. 

■■'Uased  on  the  conilition  that  surface  temperature  is  niaintaineil  at  .(.(  detr  until  re<|uired  output  exceeds  design  output,  at  which  time  de-inn  output  is 
Used  renardless  of  re<iuired  out|iut.  Distribution  of  requireri  output  ba-eil  on  T.dile  2. 
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Ituiirs  [nr  \t-ar  as^iiiiiiiig  an  idlin*;;  of  twite  that 

tor  actual  melting. 

Ojierating  loads  are  not  so  eonsistent  as  design  loads 
in  this  region.  I’ittshnrgh  has  the  greatest  heat  retjuire- 
ment,  and  in  addition  the  most  fre(|nent  use.  Ihe  operat¬ 
ing  cost,  therehtre.  is  about  twice  as  high  in  Pittshurgh 
as  it  is  in  Polumhus.  Detroit  costs  fall  hetween  those  for 
(!olund)Us  and  Pitt-^hurgh.  Idling  costs  \ar\  from  se\en 
to  ten  times  the  melting  costs,  if  the  system  is  to  operate 
at  the  idling  rate  for  all  j)eriods  when  the  air  temperature 
falls  helow  freezing. 

Such  a  ratio  indicates  that  it  would  he  impractical  to 
idle  a  s\stem  indess  fuel  co.'^ts  were*  of  little  im|)ortance. 


Otie  exam})le  of  such  an  operation  is  for  huildings  using 
district  steam.  The  condensate  could  he  suhcooled  to  heat 
the  antifreeze.  The  cost  of  heating,  then,  would  he  zero 
since  co.'-its  are  based  on  (juantitx  of  condensate  rather 
than  heat  content. 

In  sutnmar\.  snow  melting  s\ stems  in  the  North  Mid¬ 
east  region  are  practical.  Operating  costs  are  not  high, 
hut  the  operating  time  is  substantial.  There  are  three  dis¬ 
tinct  heat  re(|uirements  for  the  three  classes  of  systems, 
hut  even  the  maximum  re(|uirement  for  melting  would  he 
a  little  over  ll.OtM)  Htu  per  I  year  i  (  sq  ft  • . 

(  The  October  installment  of  this  series  n  ill  cover  the 
ll  est  (Central  Rocky  Mountain  region.) 


Air  Conditioning  Aids  Allergy  Victims 


\\  ithin  ten  \ears  hay  fever  -generic  term  for  all  aller¬ 
gies  activated  by  summer's  pollen  will  he  virtually  un¬ 
known.  exce|)t  to  those  whetse  activities  keep  them  out¬ 
side  in  the  pollen-laden  August  and  September  air;  this 
is  the  |)redicti(»n  made  by  (ieorge  S.  Jones.  Jr.,  managing 
director  of  the  Air-Oonditioning  and  Kefrigeration  In¬ 
stitute. 

Mr.  Jones  points  out  that  all  forecasts  agree  that  in  a 
decade  the  non-air-conditioned  home  will  he  as  rare  as 
the  refrigerator-less  kitchen  is  today.  “Besides  the  many 
other  advantages  of  air-conditioning,  the  fact  that  pi>llen 
is  filtered  out  of  the  cooled,  dehumidified  air  it  provides 
is  a  |)articular  boon  to  hay -fever  sufferers,”  he  says. 

Many  of  the  estimated  10  million  pollen-allergy  victims 
already  have  discovered  the  benefits  of  air-conditioning 
in  their  offices,  in  restaurants,  store-s.  and  public  huild¬ 
ings.  and  have  joined  the  group  which  each  year  grows 
hv  main  thousands  the  ranks  of  Americans  who  live  in 
air-conditioned  comfort. 

The  AHI  director  pointed  to  rigid  laboratory  tests 
••onducted  last  year  by  Dr.  Orren  D.  (lhapman.  professor 
of  bacteriology  at  New  York  State  I  niversitv  of  Medicine 
in  Syracuse,  which  showed  that  air-conditioning  reduced 
the  amount  of  pollen  in  a  test  room  by  9iV  i  over  that 
registered  outside  at  the  height  of  the  ragweed  season. 
In  Dr.  (]hapman's  tests  it  was  found  that,  despite  the  fact 
that  doors  were  ojiened  as  much  as  20  to  ‘JO  times  each 
day.  pollen  counts  in  the  air-conditioned  test  room  aver¬ 
aged  well  under  one  grain  per  cubic  yard  of  air  so  low 
the  room  could  be  considered  virtually  pollen-free. 

At  the  same  time,  a  non-air-conditioned  test  room  lo¬ 
cated  next  door  with  windows  open,  showed  pollen  *'ounts 
as  high  as  .‘JT.'J  grains  |»ei  cubic  \ard. 


(bmerally.  a  count  of  six  or  seven  grains  per  cubic 
yard  of  air  in  a  room  is  capable  of  producing  an  allergic 
reaction  in  some  people,  according  to  Dr.  (diapman.  I  he 
higher  the  count  the  greater  the  number  of  hay-fever 
sufferers  affected. 

All  test  procedures  were  conducted  in  accordance  w  ith 
standard  technics  recommended  bv  the  pcdlen  survev 
committee  of  the  re.search  council  of  the  American 
Academy  of  Allergy. 

In  addition  to  filtering  |)ollen  out  of  the  air.  the  modern 
air-conditioner  or  system  contributes  to  well-being  of  the 
hay-fever  sufferer  by  keeping  temperature  and  relative 
humidity  constant.  Tests  have  shown  that  temperatures 
between  70  and  7i7  deg.,  with  relative  humiditv  of  about 
oO^f .  are  best  f(>r  these  unfortunates,  and  that  sharp 
temperature  changes  tend  to  aggravate  the  condition  to 
a  certain  extent,  another  reason  why  those  working  in 
air-conditioned  offices,  stores,  and  other  places  of  busi¬ 
ness  have  found  that  going  home  to  similar  cfuiditions 
helps  to  curtail  their  discomfort. 

Also  of  great  importance,  according  to  doctors,  patients 
who  sleep  in  air-conditioned  rooms  get  a  good  night's 
rest,  vital  in  building  the  body's  resistance  to  other 
diseases  which  might  otherwise  strike  those  who  are 
fighting  an  allergy,  and  may  at  the  same  time  be  rundown 
for  lack  of  sufficient  rest,  according  to  Mr.  Jones. 

Indicative  of  the  Federal  (government's  recognition  of 
the  health  benefits  of  air-conditioning  for  victims  of  hav 
fever,  heart  disease,  and  other  ailments,  is  the  Internal 
Kevenue  .Service's  recent  ruling  that  the  cost  of  an  air- 
conditioner.  plus  tiperating  costs,  are  deductible  as  a 
medical  expense  if  recommende«l  b\  a  physician. 


Interest  Developing  in  Air  Conditioning  of  Factories 


D.  (".  Minard.  |)resident  of  The  Trane  Company,  re¬ 
ports  that  a  nationwide  survey  just  completed  by  his 
firm  notes  a  definite  trend  toward  air  conditioning  of 
factories  in  the  I  nited  .States  to  promote  employe  comfort 
and  efTiciency.  This  is  distinct  from  air  conditioning  em- 


jdoyed  in  some  industrial  plants  for  industrial  processes. 

Ihe  trend  toward  factory  air  conditioning  is  rapid, 
especially  in  the  south  where  of  new  factories,  and 

oO/f  of  all  factories,  will  be  air  conditioned  for  employe 
comfort  bv  1960. 
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The  Case  of  The  Heatless  Boilers 


E.  J.  UPDRAFT 


Partner,  Sketchwell  and  Updraft,  Engineers 


MJl  NCLK  Abnkk  I  IM>K\FT  is  a  Special  F.n<iineeriii<i 
('onsuitant  in  our  ollice.  which  means  lie  under¬ 
takes  to  solve  the  unsolvahle  prohlems  of  other  engineers. 

He  looks  somewhat  like  Ahraham  Lincoln,  and  on  this 
cold  Novemlier  morning,  he  had  to  act  as  soothing  as 
Honest  Ahe  with  an  engineer  who  was  so  upset  he  shook 
all  o\er. 

"I  pdraft.  "  said  this  gent,  shivering  in  his  whiskers. 
"1111  \\  ilhur  Springhow.  consulting  engineer,  and  iiu  of¬ 
fice  is  filled  with  lawyers.  The\  are  about  to  sue  me  for 
SltKt.OtKt.  heginning  at  0  o'clock  tomorrow  morning,  he- 
<  ause  the  heating  systems  I  designed  for  m\  last  se\en 
clients  won't  carr\  the  load." 

His  teeth  clicked  and  his  shoulders  jiggled  up  and  down 
at  least  seven  times,  and  he  wi|)ed  the  perspiratiim  twice 
from  his  forehead  before  he  was  able  to  continue. 

"I'm  ruined!  "  he  chattered.  "I  pdraft.  if  you  don't 
help  me.  thev  II  take  the  shirt  off  niv  hack!  " 

\ri  ncle  Abner  said  genth  : 

"What  did  \ou  do:  umlersize  the  s\stenis  or  use  poor 
(M|uipnient.  or  both?  I  can't  set  aside  the  laws  of  nature, 
vou  know." 

"1  swear."  shivered  W  ilbur  Springhow.  "I  sized  the 
job  right,  with  plentv  of  safetv.  As  for  the  ecjuipment. 
would  \ou  call  Wetbottom  boilers  poor?  Or  W  iriton?  Or 
Jones  Brothers'.''  Or  Halsev  and  Weiss?  Standard  makes. 
e\er\  one.  'Hie  same  w  ith  the  firing  eipiipment.  three  of 
them  stoker  fired,  three  oil  and  one  gas.  W  In  1  diiln't 
even  ask  Snowbird  Boilers  to  bid.  and  evervbodv  knows 
von  can  get  their  -tulf  for  2(t'»  under  the  >tandard  makes, 
and  I  hear  thev  work  well,  too." 

Shivering,  he  got  up  and  paced  back  and  forth  in  front 
of  Miss  l  aimv.  M  l  ncle  Miner's  secretarv.  and  made  her 
>o  nervous  . -he  took  her  colTee  bri'ak  twentv  minutes  eailv. 

"I  [idraft.  '  he  ipiavered.  "vou  must  help.  You've  got 
to  get  heat  out  ol  tho>ie  heatless  wonder-  and  save  niv 
life.  W  ill  vou  do  it? 

M  l  ncle  Abner  leaned  bai  k  in  his  chair  and 
bellowed  across  the  oliice: 

"Miss  l  annv  !  Slip  a  couple  of  dimes  into 
that  colTee  machine  while  von're  there,  and 
bring  two  <  ups  back  here,  will  vou? 

1  hen  he  addressed  W  ilbur  .'''pringbow  thus- 
Iv  : 

"W  ilbur.  he  said,  ’‘a  heating  svstem  that's 
designed  right,  instalh'd  right,  and  uses  the 
right  material-,  works  like  it's  intended  to 
work,  right?  I  guess  were  down  to  the  in¬ 
stallation.  Who  in>talled  these  svstems?" 

rile  engineer  turned  up  his  collar,  turned 
it  down  again,  clicked  his  teeth,  and  managed 
to  control  himself  long  enough  to  sav  : 

"Four  jobs  were  put  in  bv  the  Heatwell 
(lompany.  and  three  bv  A.  K.  Smokebox.  Inc.  M'Uncle 


Lvi'rvthing  according  to  specification,  which  1  certified, 
so  thev  re  in  the  clear.  I  hev  ve  no  idea  what's  wrong.  I  p- 
draft.  do  you  believe  in  black  magic?  " 

"No.  '  said  M  I  ncle  Abner.  "Not  black  magic.  But  I 
believe  in  black  ethics  and  black  coffee.  Here,  drink  this 
and  calm  down.  " 

He  handed  the  pajK'r  cup  to  W  ilbur  Springbow,  who 
pidinptlv  s|)illed  it  down  the  front  of  his  coat. 

".'>orrv.  "  he  said.  "I'm  too  nervous  even  to  hold  a  cup." 

Ml  ncle  \bner  looked  at  him  over  the  rim  of  his  own 
-teaming  cup. 

"Who  can  gain  a  pinfil  Wilbur,  bv  discrediting  voiir 
jobs? 

I  he  engineer  considered. 

"Mavbe  the  Snow  bird  people.  I  hev  've  (tfTered  to  replace 
everv  one  of  niv  jobs  with  Snowbird  boilers  for  S.vtt.tKM) 
ami  if  the  customers  are  not  satisfied.  I  don't  pav  them  a 
nickel.  This  olTer  holds  until  tomorrow  morning,  then  the 
price  goes  up  I0'<.  Iln'v  sav  their  foundrv.  which  sup¬ 
plies  the  cast  iron  sections,  ha.-  jumped  the  price  to  them.  ' 

"W  ilbur,  "  said  MT^icle  Abner,  unraveling  his  long 
legs  and  standing  up.  "Ho  tell  the  lawvers  you've  just 
hired  the  best  machinerv  bloodhound  in  the  I  nited  States. 
\nd  tell  the  SnowbinI  salesman  to  bring  vou  a  contract, 
all  readv  for  v our  signature,  at  U  o'clock  tomorrow  morn¬ 
ing." 

on  mean  I  should  take  their  oiler?  "  Wilbur  Spring- 
bow  (juavered. 

"I  mean  exactiv  what  I  sav  and  no  more.  "  said  M  l  ncle 
\bner.  "Now  give  me  a  li-t  of  vour  s«‘ven  heatless  in¬ 
stallations.  and  stav  in  vour  ollice  until  von  hear  from 
me. 

\fter  Wilbur  .'springbow  had  shaken  his  wav  through 
the  door.  M  l  ncle  \bner  packt'd  his  .spi*cial  instrument 
case,  which  made  him  look  like  a  doctor  on  the  jirowl. 
and  he  said  to  his  siH  ietarv  : 

"Mis-  Fannv.  we  ve  got  a  half  dozen  heating  engineers 
in  this  town.  I  want  vou  to  call  everv  one.  and 
ask  him.  confidentiallv  if  he  has  been  having 
trouble  recentlv  with  standard  make  boilers, 
and  nom‘  with  Snowbird  boih'rs.  Ihen  find 
out  for  me  how  long  Snow!>ird  has  been  in 
production,  who  their  officers  are.  what  foiin- 
drv  the'  buv  from,  and  where  thev  get  their 
nioiiev . 

Miss  Fannv  took  this  all  down  in  shorthand, 
so  she  wouldn't  miss  anv  thing. 

ou  susptH't  there  is  some  connection  be¬ 
tween  Snovvbiril  boilers  and  Mr.  .''pringbow  s 
heatle.-s  boilers.  Mister  Abner?" 

".Miss  Fannv,’'  smiled  M'l  ncle  Abner.  "I've 
never  practiced  suspectin’  out  loud,  and  I  don't 
reckon  I’ll  start  now.  Just  wail  patientiv  and. 

Abner  dke  (.hristmas.  the  answer  will  come  to  yon.  " 
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Ml  rule  AhnerV  first  slop  was  the  Bowman  H(»use,  a 
small  apartment  hotel,  with  two  Halsey  and  Weiss,  sloker- 
lired  boilers,  in  the  hasement. 

esterdav .  '  grow  led  the  man  on  the  desk,  ‘'we  had 
four  tenants  move  out  heeause  they  were  cold,  and  three 
today.  Tomorrow  we  re  starting  suit  against  that  phon\ 
engineer  wh(»  <lesigned  the  system.  " 

ou  re  wasting  your  time."  said  M  l  ncle  Ahner  theer- 
fully.  "No  court  yvill  find  against  an  engineer  yvho  de¬ 
signed  according  to  present  best  practice  and  used  top- 
llight  equi|)ment.  And  anyway,  lomorroyy  you  shall  have 
either  full  heal,  or  the  reason  yvhy  you  don't.  I  promise, 
and  I'm  the  best  machinery  bloodhound  in  the  I  nited 
.'States." 

fhe  clerk  sniffed  and  slajiped  his  arms  across  his  chest 
and  bleyy  out  his  breath  in  a  yyhite  gust  that  trayelled 
three  feet  bebire  bim. 

"When  I  stop  seeing  my  yyind."  he  said.  "I'll  belieye 
you." 

Ml  ncle  Abner  then  went  doyvn  to  the  boiler  room  and 
laid  out  his  instruments  on  a  yyork  table  like  a  doctor 
about  to  do  an  operation  in  the  patient's  kitchen.  In  se- 
tjuence  he  checked  the  stack  draft,  the  stack  temperature, 
the  temperature  of  the  feed  yyaler.  and  the  speed  of  the 
stoker.  Draft  and  slocker  speed  were  normal,  but  tbe  stack 
temperature  was  excessive,  probably  because  there  yvas 
more  than  a  yyisp  of  flame  in  the  breeching.  Feed  yvater 
temperature  yyas  loyv.  yyhich  M  l  ncle  Abner  expected  as 
the  vacuum  return  pump  was  |)ulling  more  vacuum  than 
a  system  like  this  normally  tailed  for. 

M  l  ncle  Abner  next  put  tbe  boiler  name-plate  <lata  in 
bis  notebook,  and  he  measured  the  height,  length  and 
yvidth  of  the  heatless  yyonder,  because  he  remembered 
haying  seen  a  boiler  yyith  the  yyrong  name  plate  on  it.  and 
he  could  yerify  this  from  a  catalog  yyhich  he  had  back  in 
his  office. 

Me  was  now  do\yn  to  a  study  of  the  piping  arrange¬ 
ment,  ami  he  yvent  over  it  like  an  ant  hunting  candy, 
eyen  listening  to  its  inner  yyorkings  with  a  stethoscope  in 
order  to  pick  up  any  distant  circulation  troubles  like  air 
or  yyater  pockets,  or  maybe  a  yyeejiing  relief  valve.  But 
he  couhin't  find  anything  wrong  an) where  and,  to  jmt  it 
frankly.  M  l  ncle  Abner  fell  all  .'silted  up.  He  sat  doyyn 
on  the  yyork  table  and  considered  the  situation  and  finally 
he  said  to  the  boilers: 

"  I  here's  a  bug  in  you  somewhere,  but  right  noyv  I 
can't  see  it.  Maybe  it  yvill  show  up  plainer  in  one  of  W  il- 
bur's  other  jobs,  wbicb  yve  shall  noyv  go  and  see.'' 

He  sneaked  jiast  the  desk  clerk  yvho  was  talking  on  the 
tele|)hone  in  a  steamy  cloud  of  his  own  breath,  and  steered 
himself  to  each  of  the  other  six  jobs  in  turn,  bike  the 
Bowman  House  design,  each  appeared  to  be  a  smartly 
engineered,  first  rale  installation,  and  bv  the  middle  of 
the  afternoon  M'Hncle  Abner  yvent  back  to  his  office  with¬ 
out  finding  the  bug.  if  any. 

Miss  Fanny  met  bim  with  her  notebook  in  one  hand,  a 
jiencil  in  the  other,  and  an  air  of  excited  expectancy  all 
over. 

ou  got  every  thing  all  explained,  Mr.  Abner? 

M'l  ncle  Abner  smiled  like  a  man  walking  |)ast  the 
grayeyard  at  midnight. 

"Patience.  Miss  Fanny.  A  hen  lakes  tyventy -four  hours 


to  lay  an  egg.  and  you're  askin'  me  to  lay  a  gremlin,  which 
is  much  bigger,  in  less.  N  ou  make  all  nn  calls,  like  1  told 
y  ou?" 

Miss  Fanny  tilted  her  pretty  head  and  studied  her  note- 
Itook. 

"fhree  emrineers  say  they've  had  a  little  trouble,  not 
much,  and  Snoyvbird  boilers  are  O.  K.  The  Snoyvbird 
com|)any  s  been  building  boilers  for  two  years,  their 
credit's  not  too  good,  and  their  money's  from  local  men. 
but  1  can't  find  out  yvho.  fhey  get  tbeir  cast  iron  sections 
Irom  the  Myerstoyyn  Foundry  ('.ompaiu.  fhe  olficers  are 
all  emjiloyees.  Do  I  helj)  you  any.  Mr.  Abner?  " 

“.Sure.  Just  by  lookin'  pretty.  '  said  M  l  ncle  \bner  sort 
of  absent-mindedly.  "Meanyyhile.  I've  got  to  talk  to  some 
gentlemen,  both  near  and  far.  " 

"Meaning  I  should  call  the  foundry  ?" 

“(iorrect  first  guess.  Miss  Fanny." 

M  I  ncle  Abner  talked  at  least  -Sl  v  y\oith  of  long  dis¬ 
tance  telephone  yvilh  the  foundry  people  and  all  he  learned 
was  that  somebody  el.se.  name  unknown.  y\as  also  selling 
(  ast  iron  sections  to  Snowbird. 

"We  don't  make  enougb  sections  for  all  the  boilers 
they  re  putting  out.  ’  explained  the  Myer't<»wn  manager. 
"But  they  won  t  identify  our  competitor.  One  of  our  sales¬ 
men  thinks  he  sayy  some  used  secli»»ns  going  into  a  job. 
but  I  don  t  believe  they'd  do  a  thing  like  that.  Their  stuff 
is  making  a  good  record." 

M  I  ncle  \bner  next  talked  yyith  the  local  salesman  of 
Halsey  iy  Weiss. 

on  lest  every  boiler  before  it  leaves  the  factory  ?" 

"\..t  ever  one,"  said  the  salesman,  "only  prototypes. 

I  hey  re  alike  as  two  peas,  fhe  funny  thing  is.  nobody 
complains  in  other  parts  (tf  the  country — only  around 
here,  (amid  something  be  smelling.  Abner?  " 

"Fouhl.'’  said  M  l  ncle  Abner.  "But  right  now  I  don't 
know  what." 

fhen  he  called  his  secretary  and  said: 

"Miss  Fanny,  time's  a-wastin'  and  I  reckon  we  belter 
pul  down  the  facts  of  this  case.  ^  our  pencil  sharp? 
(iood.  Fact  1.  the  trouble  is  local.  Fact  2.  each  of  these 
healless  boilers  is  a  low  pre.ssure  steam  boiler,  built  up 
of  cast  iron  sections.  Fact  d.  only  re|)utable  boilers  are 
falling  down  on  the  job,  while  the  Snowbird  units,  oidv 
two  years  in  jiroduction.  are  doing  fine.  Fact  4.  each  of 
the  trouble  installations  was  put  in  either  by  the  Heatwell 
Fompany.  or  by  A.  K.  .Smokebox,  Inc.,  both  long  estab¬ 
lished  contractors.  Fact  .v.  in  each  case  the  firing  equip¬ 
ment  is  putting  out  more  heat  than  the  hoiler  can  absorb, 
as  sbown  by  the  appearance  of  flames  in  the  breeching. 
Fad  ().  from  an  engineering  viewpoint  every  installation 
is  first  class,  but  it  doesn't  do  its  job.  Fact  7.  right  now 
I  do!i't  know  what's  wrong.  You  got  all  that  Mis.s  Fanny  ? 
fhen  write  it  up  in  capital  letters  and  set  it  down  right 
here  on  my  desk,  under  my  nose,  where  1  can  study  it.” 

While  Miss  Fanny  was  typing  up  the  facts.  M'L  ncle 
Abner  got  himself  a  cup  of  black  coffee  from  the  coffee 
machine  and  he  put  his  No.  12  shoes  on  his  desk  top.  and 
lurried  his  patient  Abraham  Lincoln  expression  (tut  the 
window,  where  the  Novendrer  sun  was  getting  ready  to 
bunk  down  for  the  night  and  leave  our  town's  heating  to 
a  bunch  of  boilers  that  apparently  didn't  know  how  to 
boil. 

After  be  studied  the  facts  for  awhile,  and  had  another 
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flip  (if  coffee.  M  I  lule  Aimer  said  to  Miss  faniu  : 

ou  rememlier  that  boiler  house  fire  a  couple  of  \ears 
ago?  Ihe  one  where  the  flames  came  out  the  top  of  the 
stack?" 

"I  sure  do.  Mr.  Aimer.  I  said  flames  couldn  t  go  that 
high,  hut  they  did.  because  the  insides  of  the  boiler  had 
been  burned  out  and  \ou  said  there  was  nothing  to  stop 
them.  Do  you  think  Mr.  Springbow's  boilers  are  burned 
out.  too? 

“Miss  Fanin.  said  M  I  ncle  Abner  suddenU  looking 
like  a  cat  on  a  canar\  diet.  "1  reckon  I'm  about  to  liecome 
either  the  town  genius  or  the  town  idiot.  In  the  circum¬ 
stances  I  don't  mind  telling  \ou  that  Mr.  Sjiringbow's 
boilers  are  not  burned  out.  in  fact  I  saw  their  innards 
nnself.  Now  will  \ou  please  get  Mr.  Springbow  on  the 
tidephone?  " 

When  he  got  his  line  through  to  Mr.  Springbow. 
M  l  iicle  Abner  addressed  him  in  a  \oice  that  was  like  a 
l  at  purring  beside  the  fire.  "W  ilbur?  Listen  W  ilbur.  Meet 
me  in  the  boiler  room  of  the  Bowman  House  at  fixe 
o'clock.  Bring  xour  own  lawxer.  and  as  main  of  those 
gents  who  are  suing  xou  as  xou  can  find.  Also  tell  the 
Heatxxell  Companx  and  A.  K..  Smokebox.  Inc.,  that  thex 
had  better  be  repri'sented.  Also  bring  with  xou  one  police¬ 
man.  an  ice  jiick.  and  a  ball-pein  hammer,  (iot  it  all? 
(iood! 

At  .A  o'clock  the  boiler  room  of  the  Bowman  House  xva.' 
sure  enough  full  of  people  xxhen  M  l  ncle  Abner  xvalked 
in.  his  long  legs  moving  deliberatelx .  and  his  Honest  Abe 
face  looking  grave  but  satisfied.  He  nodded  to  the  desk 
clerk  who  was  there  out  of  euriositx.  and  had  caught  a 
cold  and  was  sniffling  unhappilx.  and  then  he  took  the  ice 
pick  and  hammer  from  W  ilbur's  shaking  hands. 

“(ientlemen."’  said  AI'l  ncle  Abner,  like  he  was  opening 
an  extraordinarx  session  of  Congress,  "listen  closely,  be¬ 
cause  the  sounds  that  vou  are  about  to  hear  are  of  vital 
importance  to  everxbodx  here,  and  to  some  xxho  are  not 
here." 

Then  he  pushed  the  ice  pick  through  the  insulation  on 
the  boiler,  right  about  where  the  first  iron  section  would 
be.  and  when  the  pick  stopped  and  xxould  go  no  farther, 
he  rapped  it  smartly  xvith  the  hammer.  The  sound  xxas  the 
solid  sound  of  steel  on  iron.  Next.  M  I  ncle  Abner  moved 
the  pick  about  o  inches  toxxard  the  back  of  the  boiler, 
jiushed  it  through  the  magnesia  insulation,  and  rap|H‘d  it 
again.  The  sound  was  like  the  first. 

‘'Look  I  pdraft."  interrupted  one  of  the  contractors. 
"1  put  this  boiler  in.  and  it  has  txxeixe  cast  iron  sections, 
and  they  all  sound  like  that.  W  hat're  xou  trxing  to 
proxe?  " 

M  I  ncle  Abner  studied  the  speaker  xxith  the  .same  ex¬ 
pression  in  his  deep-set  exes  that  Abraham  Lincoln  had 
xxhen  he  turned  on  his  I  nion  generals  xxhile  thex  were 
being  chased  by  the  Confederate  armies  all  over  the  state 
<d  A  irginia. 

“’Sir.  said  M  I  ncle  Abner,  "on  the  record  xour  boiler 
has  made  in  this  hotel.  I  reckon  a  sensible  person  would 
xvant  to  just  hold  still  and  listen.  F.sjieciallx  xou  should 
listen  to  section  No.  7.  " 

.^ure  enough,  xxhen  the  pick  got  into  section  No.  7,  and 
the  hammer  rap})ed  on  it.  the  sound  came  out  like  a 
hammering  on  a  Indloxx.  sheet-metal  box. 


"(iood  l.ord!"  gulped  Wilbur  S|»ringboxx.  so  surprised 
he  didn't  exen  shixer  a  little  bit.  "What's  in  there.  Up¬ 
draft?" 

"A  piece  of  sheet  metal,  a  dummx  section,  to  put  it 
bluntlx.’  said  M  l  ncle  Abner,  and  if  he  looked  a  little 
smug,  it  was  because  he  knew  he  xvasn't  going  to  be  the 
town  idiot,  at  least  not  this  night.  "Numbers  B  and  *) 
sections  will  sound  likexvise.  Listen!" 

He  tapped  sections  B  and  smartly  and  thex  too 
sounded  hollow  and  light,  just  like  number  7.  I  hen 
Ml  ncle  Abner  smiled  and  handed  the  ice  pick  and  ham¬ 
mer  to  W  ilbur  Springboxv. 

"When  xou  release  heat  in  a  boiler  furnace."’  he  ex¬ 
plained  to  those  who  didn  t  kiioxx.  like  the  laxxxers.  "it 
goes  right  into  the  healing  surfaci's  of  the  boiler,  unless 
some  of  these  have  been  removed  bx  burning  out  or  other- 
XX  ise.  arul  then  it  goes  uji  the  stack,  usuallx  in  the  form  of 
red  flames.  I  reckon  xou  II  find  about  2i' r  of  the  cast 
iron  heating  sections  in  this  boiler  haxe  been  removed 
before  the  boiler  was  installed,  and  the  sections  then  sold 
to  the  Snowbird  companx.  (ientiemen.  "  he  smiled  at  the 
two  contractors  wlio  xxere  looking  as  though  thex  could 
use  an  open  windoxx  to  jump  through.  "Since  xou  noxx 
see  that  the  laxxs  of  physics  cannot  be  set  aside  to  make 
a  fast  buck.  I  think  I  can  leaxe  xou  to  the  efficient  at¬ 
tention  of  Mr.  Wilbur  Springbow.  his  laxxxer.  and  the 
policeman  xxho  is  standing  in  the  doorwax. 

Having  spoken  thuslv.  M  I  ncle  Abner  wished  them  all 
a  pleasant  good-night,  and  dejiarted  from  the  boiler  room, 
his  long-legged,  lanky  strides  seeminglx  more  deliberate 
than  ever  as  he  xxalked  doxxn  Main  .‘si.  in  the  chill  No- 
X ember  dusk. 
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Methods  of  Control  of 
Atmospheric  Pollution 

J.  M.  DALLAVALLE 


Professor,  Chemical  Engineering,  Georg 

There  is  a  great  difference  between  the  problems  of  air 
pollution  today  and  those  of  a  few  years  ago.  Not  only 
is  the  magnitude  of  the  problem,  which  exists  today, 
many  times  greater,  but  the  increasing  use  of  gasoline, 
gas,  and  oil  have  caused  many  complications  that  had 
not  been  foreseen  during  the  era  of  soot  and  flyash. 

I  r  uas  (iMcc  Mi|>|M)M‘(l  lhal  if  coal  hurniiifi  could  he 
"  'topped  and  pclrolcuin  fuels  suhslituled  the  prohlems 
<d  air  pollution  would  \ani<h.  It  is  ironical  that  we  eonhl 
alwavs  do  soniethin<i  in  eliminating  soot  and  flvash  from 
tin*  atmosphen*.  hut  thus  far  ha\e  heen  ahh*  to  do  rela- 
ti\(‘l\  little  about  th(‘  |>ollution  i  aii'^ed  h\  licpiid  and 
jiaseons  fuels. 

riu'  emphasis  heinu  ^iiven  todav  to  prrthlems  of  atmos¬ 
pheric  pcdlution  seems  entireU  eoneerned  with  more 
extensive  and  expensi\e  sur\e\s.  Kverv  km»wn  method 
is  heiiifi  studied  to  <;et  more  data  on  the  kind  <d  particles 
we  ha\e  to  deal  with,  what  the\  <lo  and  what  kind  of 
instruments  can  sample  with  jireater  precision  than  those 
used  \esterdav  or  the  da\  before.  I  here  exists  the  un¬ 
fortunate  idea  that  sur\*‘\s  jret  the  answer. 

The  Problem 

No  criticism  of  sur\e\s  is  implied,  other  than  that  the\ 
seem  endless.  If  it  is  found  that  particles  are  «»f  a  certain 
dcfirec  of  lineness  /■  and  arc  composed  <d  compounds 
/Y.  )  and  /..  and  that  the\  r  ome  from  sources  /f,  />  and  f.. 
then  atiother  sur\e\  is  instituted  to  obtain  data  on  their 
pin  siological  or  perhaps  meteorolofiical — effects.  These 
>ur\e\s  seem  to  he  a  sidistitute  for  work  on  elimination 
or  control,  hut  time  is  fast  rmming  short  and  we  had  best 
do  something  in  a  luirrv. 

The  problem  facing  the  air  pidlntion  engineer  toda\  is 
complicated  in  that  it  is  no  longer  just  air-horne  particles 
that  he  must  cotitend  with,  (ihemical  vapors  and  radio¬ 
active  substances  are  included  and  are  even  more  (lillicult 
to  do  much  about.  Hie  tremendous  tonnages  of  auto¬ 
mobile  exhaust  gases  and  particles  dailv  evolved  in  all 
large  cities  quite  didies  tlu“  imagination  as  to  how  to  pro- 
ici-d  with  air  cleaning  even  though  the  sources  of  air 
pollution  are  known.  The  problem  continues  to  grow  in 
si/e  and  it  cannot  lx*  long  before  either  something  is  done 
or  t‘ls('  manv  activitit's  associati'd  with  modern  living  and 
jirogre.ss  must  come  to  a  halt. 

While  no  one  thus  far  has  seen  fit  to  define  succincllv 
just  what  constitutes  the  air  pollution  problem,  it  is  in 
the  final  analysis  simpiv  the  development  of  mcou.s  for 
eliminating  air  pollution  at  the  source  of  generation.  This 
objective  seems  to  be  ovc-rlooked.  The  approach  thus  far 
has  been  with  regard  to  ccdlection  of  data  on  the  extent 
and  nature  of  atmospheric  pollution  in  the  hope  that 
one*'  this  is  understood,  the  means  for  solving  the  prob- 
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lem  are  easilv  a|)plit‘d.  Tbc  danger  from  this  approach 
is  that.  (  1  I  each  jiassing  dav  the  magnitude  <d  the  prob¬ 
lem  increases,  and  l2l  there  is  no  certaintv  that  edicient 
methods  exist  to  co|m‘  with  the  problem.  Added  to  tins  is 
tbe  unfortunate  complication  that  no  one  s«‘ems  to  know 
lion  clean  ch'an  air  should  be.  \  paradox  arises  il  we 
recpiire  that  all  contributorv  sources  of  air  pollution 
sbould  b<‘  controlled  to  the  extent  that  air  emitted  after 
cleaning  be  as  dirtv  or  cleaner  than  the  ambient  air. 

Atmospheric  pollutants  varv  with  citv,  altitude,  wind 
direction,  traffic  densitv.  distance  from  sources  and  manv 
other  conditions.  Now  that  fines  are  contributed  bv 
petroleum  and  gaseous  finds  to  a  large  extent,  there  is  no 
easv  method  of  catching  them.  I  ln*v  an*  the  kind  of  parti¬ 
cles  which  go  d(‘e|)  into  the  lungs;  the  particles  which 
irritate  the  eves  and  respiratorv  svstem;  the  particles 
which  cause  the  major  meteorological  changes  in  the  com¬ 
plexion  of  our  cities. 

As  for  gases,  vajiors  and  mists,  the  ipiantitv  is  also 
enormous  and  as  in  the  case  of  particulate  fines  there  arc 
no  simple  means  of  eliminating  them. 

The  capacitv  4)f  our  atmosphere  is  not  limitless  as  many 
would  like  to  think.  At  the  present  rate  at  which  fossil 
fuels  are  being  consumed,  a  few  short  years  will  suffice 
to  render  some  of  our  cities  uninhabitable.  Our  problem 
is  to  find  a  wav  out  of  our  dilemma.  The  discussion 
which  follows  gives  a  brief  appraisal  of  what  we  have  on 
hand  and  what  we  must  do  by  wav  of  further  research 
and  development  if  we  are  to  survive. 

Methods 

Significant  methods  of  control  can  be  divided  into  the 
following  groups,  (ll  Dilution  (use  of  chimneysl.  (2l 
Arresters  (including  inertial  collectors,  filters,  precipita¬ 
tors  and  other  devices  for  capturing  particulates).  (3) 
Scrubbers,  sorbers,  cataivtic  agents  and  means  especially 
used  for  chemical  vapors  and  mists.  I'or  our  evaluation 
we  shall  consider  both  elliciencv  of  removal  of  specified 
]iollutants.  economic  feasibilitv  and  practicality  .  The  last 
mentioned  item  is  of  concern  onlv  as  regards  .size.  For 
example,  it  is  not  inconceivable  that  a  method  of  control 
can  greatly  exceed  both  in  area  and  volume,  the  actual 
opt'rations  giv  ing  rise  to  a  pollutant.  In  fact,  in  this  connec¬ 
tion.  we  may  well  need  to  get  accustomed  to  the  possibilitv 
that  the  method  of  contnd  mav  well  exceed  in  si/e.  first 
cost  and  operation  cost  the  verv  operations  giving  rise 
to  pollution. 

Dilution 

The  use  of  tall  stacks  and  chimnevs  to  achieve  a  dilu¬ 
tion  of  waste  delivered  to  the  atmosphere  can  find  only 
limited  application.  Not  onlv  is  the  effectiveness  of  a 
stack  de|)endent  upon  its  height,  and  mean  velocity  and 
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direction  of  j)revailing  winds,  hut  the  method  also  is 
subject  to  the  whims  of  weather  which  causes  inversions 
at  the  most  unexpected  places.  It  is  conceivable  that  one 
or  two  stacks  may  be  (|uite  effective;  a  third  or  fourth 
mav  saturate  the  upper  atmosphere  so  that  the  pollution 
is  merelv  transferred  to  another  nearby  locality.  Stacks 
are  not  positive  means  of  controlling  pollution.  In  fact 
thev  add  much  to  the  permanent  background  of  pollution 
existing  over  most  iidiabited  land  areas. 

On  the  other  hand,  stacks  and  chimneys,  when  feasible, 
can  handle  tremendous  <piantities  of  pollutants.  While 
initially  verv  costly,  their  maintenance  is  (piite  low.  Stacks 
should  never  be  built  without  making  certain  of  the  pat¬ 
tern  the  pollutants  will  develop  as  they  emerge  to  the 
open  atmosphere,  nor  should  it  be  presumed  that  the 
atmosphere  is  limitless  in  extent  and  that  the  contribu- 
tituis  of  other  nearby  stacks  can  be  ignored. 

A  stack  should  be  ancillarv  to  other  more  positive 
methods  whenever  j)ossible  and  should  not  be  consideri'd 
as  suHicient  bv  itself.  It  is  certaiidv  not  a  recommended 
method  of  control. 

Arresters 

This  category  of  air  pollution  control  eipiipment  is 
concerned  with  the  removal  of  particulates  b\  <leposition. 
It  comprises  a  rather  extensive  array  of  dexices.  but  in 
general,  their  classification  breaks  down  into  three  sub- 
gnuips:  (li  inertial  separators.  t2i  filters  and  ( .‘f  I 
precipitators.  (Combinations  of  any  two  of  these  methods 
are  not  uncommon  where  either  high  efficiency  of  particu¬ 
late  remoyal  is  called  for.  or  else  the  primary  collector 
is  used  for  reducing  the  dust  load.  Of  "all  the  methods 
used  for  collecting  .solid  air  |)ollutants  before  discharge 
to  the  atmosphere,  arresters  are  perhaps  the  most  widely 
used.  Our  discussion  concerns  the  ajrplications  and  prob¬ 
able  efiectiyeness  of  arresters. 

Inertial  Sef>arators.  These  deyices  are  of  two  forms- 
rentrifugal.  as  exemplified  by  cyclones  and  rotary  etpjip- 
ment  and  (2l  traject(»ry,  which  are  typical  of  cinder 
catchers,  louver-type  collectors,  etc.  When  prctperly  de¬ 
signed.  nearly  all  types  of  inertial  collectors  have  the 
same  efficiency  of  cvtllection  for  similar  dusts.  They  arc 
best  used  for  industrial  application.s  and  are.  on  a  cost 
per  unit  volume  (»f  air  handled,  the  cheapest  methixl  of 
<-ontrolling  |)articulate  matter. 

Inertial  separators  are  «|uite  ineffective  when  hainHing 
|(articles  below  10  microns  unless  (as  in  the  case  of 
cvcfitnest  the  concentration  is  yery  high  in  yvhich  case 
mass  effects  tend  to  increase  collection  efficitmcy  to  yery 
high  values.  However,  such  effects  are  pn.-sible  only  yvhen 
particle  concentrations  exceed  ItM)  gr  per  cu  ft.  a  situation 
that  is  rarely  the  case  with  most  air  pollutants.  As  a  rufi*. 
efficiencies  of  all  kinds  of  inertial  collectors  rarely  exceed 
00' f  on  a  weight  basis  for  particles  greater  than  10 
microns;  more  generally,  efliciencies  of  80' <  or  less  are 
attained. 

niters.  Thus  far.  filters  constitute  the  most  effective 
means  of  controlling  almosjtheric  |)ollutants.  It  is  |)ossible 
to  secure  almost  any  kind  of  filter  for  handling  any  type 
<»f  j)article  with  any  desired  degree  of  efficiency.  Ihis  can 
be  said  of  int  other  method  of  particle  collecti(»n  known. 

The  main  drayvbacks  to  filt<‘rs  are  (  1  i  their  efficiency 
(lepends  on  the  pressure  »lro|)  and  rate  of  flow.  Tin*  higher 
the  efficiency  of  collectiotj  needed  the  higher  is  the  pres¬ 


sure  drop  for  the  same  rate  of  air  ffivw.  For  a  given  filter, 
the  efficiency  of  collection  is  enhanced  if  the  air  floxv  is 
reduced.  (2l  Ihe  size  of  units  needed  for  handling  rela¬ 
tively  small  quantities  of  dust-laden  air  is  prohibitiye. 
riius,  economics  limit  the  use  of  filters. 

Some  filters  are  effective  in  reducing  dust  concentra¬ 
tions  by  as  much  as  }>0-‘>0' T  on  a  weight  basis  with  pres¬ 
sure  drops  of  a  fraction  of  an  inch  of  yvater  at  rates  of 
100  cu  ft  per  srjuare  foot  of  filter.  Unlike  inertial  collectors, 
particles  as  small  as  one  micron  are  captured,  (iollectioii 
efficiency  with  finer  particles  than  one  micron  decreases 
rapidly . 

If  |)articles  finer  than  one  micron  must  be  cajttured, 
filters  become  very  dense  and  their  initial  clean  resistances 
may  amount  to  several  inches  of  yvater  gage  for  volumes 
of  less  than  (tne  cubic  foot  per  minute  jM-r  sipiare  foot  of 
filter  surface.  W  hereas,  the  cost  of  an  <»rdinary  throw¬ 
away  filter  amounts  t(»  a  few  cents  per  year  for  every 
scpiare  foot  of  filter  at  air  flow  rates  as  high  as  KHI  cfm 
|M*r  s(|  ft  of  filter,  a  filter  having  a  W.W' <  efficiency  on 
a  weight  basis  for  particles  as  small  as  0.1  micron  would 
cost  several  dollars  per  year,  but  filtering  at  one-hun¬ 
dredth  the  rate  of  the  throwaway  filter.  The  added  first 
cost,  replacement  and  maintenance  would  render  a  filttu 
for  collection  of  0.1  micron  particles  economically  jtro- 
hibitive. 

It  may  be  possible  to  use  low  resistance  filters  with  a 
high  degree  of  efficiency  by  incorporating  certain  fea¬ 
tures.  Ihus.  a  good  «leal  of  improvement  is  possible  by 
using  plastic  mesh  which  iirovluces  frictional  electricity 
when  air  nutves  through  it  and  thus  charges  the  dust 
|»articles.  remlering  them  more  sus»eptable  to  cajiturc. 
I  nfortunately .  such  filters  are  not  very  effective  whcei 
the  relative  humidity  exceeds  ()0'f'.  Other  modifications 
include  the  use  of  an  electrostatically  charged  mat. 
Neither  method  is  too  elTective  for  ]»articles  less  than 
one  micron.  Filtration  of  aerosols  is  based  on  particle- 
collector  contac  t.  I  he  supc*rposition  of  electric  field  fi*ads 
tc»  induc-ed  charges  and  filter-particle*  geometry  |»lus  parti¬ 
cle  motion  affect  collection,  often  not  nc*cessarily  for  the 
better. 

Finally,  mention  should  be  made  that  most  effective 
filters  are  temperature  and  weather  sensitive.  Uonsidc'iing 
the  conditions  under  which  they  must  be  applic*d.  it  is 
doubtful  that  they  are  uniyersally  practicable,  regardlos 
of  their  effe<*tiyeness. 

I*recij>itat<>rs.  Precipitators  refer  to  those  methods  of 
ccdlecticm  of  mists  and  particulates  which  depend  on  the 
use  of  an  electrostatic  field.  This  method,  of  which  there 
are  several  forms,  is  highly  regarded  and  considered  the* 
mo.st  |»r(»mising  of  all  control  devices  for  atmos|)heric* 
pollutants.  While  prcxipitatois  indc*c*d  have  many  desir¬ 
able  attributes,  they  are  not  necc*ssarily  as  fool  proof  or 
efficient  as  might  be  desirable. 

Flectrostatic  precipitators— curiously  -  are  more  elfc*c- 
tive  for  collecting  micron  than  sub-micron  particles.  The 
.startling  demonstrations  of  high  efficiency  with  tobacco 
smoke  arises  from  mass-cloud  effect.  Single  j)articles  or 
dust  in  l(»w  concentrations  are  not  so  easily  handled.  The 
chief  reasons  why  the  electrostatic  precipitated-  camiot  lx* 
an  ideal  coll»*ctor  is  that  particles  take  time  to  move  in  a 
resisting  medium  such  as  air.  and  the  finer  the  particles 
the  epiicker  is  its  motion  once  begun  dissipated.  Further 
nude,  the  charge  em  a  particle  changes  and  in  certain 
sitiiatiedis  can  reverse  its  prelaritv.  W  ith  the  air  of  electro- 
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sliitic  |)rt‘C'i|iilatioii  in  ils  present  state  (»f  knowledfie,  it  is 
(loiilitfiil  that  even  a  preeipitatnr  with  collector  plates  of 
se\eral  feet  in  depth  can  he  elTective  in  increasing  elli- 
<  ienc\  of  collection  more  than  a  few  per  cent.  Present 
elliciencies  on  a  weight  basis  are  (|uite  high  for  precipi- 
tatetrs.  hilt  for  most  part  not  much  over  92'  '< .  The  eijuip- 
ment  is  both  massixe  and  costly  to  operate.  Kfliciencies  are 
dependent  on  weather  conditions,  freipiencv  of  cleaning 
and  other  factors.  Much  still  remains  to  he  done  before 
precipitators  can  he  relied  upon  for  all  dust  problems. 

Control  of  Chemical  Vapors  and  Mists 

riie  dilliculties  of  collecting  \er\  fine  particles  is  magni¬ 
fied  main  times  as  we  approach  molecular  dimensions. 
Ihis  is  the  situation  as  regards  sapors  and  gases.  It  is 
necessarx  to  resort  to  entirelx  different  methods  of  collec¬ 
tion  than  can  he  used  for  particulates.  Whereas  xvith 
particles  deposition  arises  from  phxsical  stopjiage  of 
particle  motion,  in  the  case  of  vapors  and  gases  the  ele¬ 
ment  of  time  plaxs  an  important  role.  I  nlike  particles 
xxhich  in  motion  haxe  xxell-defined  trajectories,  the  mole¬ 
cules  of  xapor  and  gases  have  random  motion  and  the 
process  (if  collection  mu.>it  depend  on  diffusion.  The  col¬ 
lection  for  xapors  and  gases  de|K*nds  on  an  intimate  con¬ 
tact  xxith  a  suitable  collecting  surface  or  medium  with  the 
concentration  of  the  xapor  or  gas  both  tin*  air  and  con¬ 
tact  surface,  with  temperature  and  xxith  the  kind  of 
molecules  dealt  xxith  as  represented  bx  a  so-called  diffu¬ 
sion  coefheient.  Actuallx.  the  problem  of  vaiior  and  gas 
(dllection  is  one  called  “mass-transfer."'  It  is  a  sloxx 
procc'S  though  there  are  mi'thods  of  speeding  it  u|).  The 
mo't  diflicult  as|H*ct  of  anx  mass  transfer  process  is  to 
collect  a  xapor  when  its  concentration  is  loxx.  It  is  the 
n.agnitude  of  the  difference  in  concentrations  betxxeen 
the  xapor  and  contact  surface  xxhich  constitutes  the  driv¬ 
ing  force  achiexing  effective  collection.  I'he  following  dis- 
cu>si<m  serxes  to  indicate  what  is  at  present  available  for 
eliminating  xapors  and  gases  at  their  sources. 

Scni fibers  ( Absorbers ).  'rhe>e  devices  can  also  be 
used  for  particulates,  but  are  rather  uneconomical.  Thex 
are  better  suited  to  handle  xapors  and  gases.  The  method 
consists  in  generating  a  fine  sprax  in  a  chamber  through 
xxhich  the  xapor  laden  gases  pass.  The  effectiveness  of 
collection  is  enhanced  in  manx  instances  bx  using  a 
chemical  spray  xxith  low  xapor  pressure  xxhich  reacts  with 
the  gases  present.  Other  forms  of  scrubbers  consist  of 
towers  jiacked  with  coke  through  xxhich  trickles  a  suitable 
absorbing  liipiid  xxhile  the  vapors  to  be  removed  pass 
upward  in  counter-current  fashion.  I'hese  devices  give 
more  intimate  contact  and  have  a  high  efhciencx.  A  new 
and  very  effective  device  utilizes  the  venturi  principle. 
The  gas  and  air  move  through  a  dust  system  which 
diminishes  in  diameter  to  a  throat.  In  this  throat  a  suit¬ 
able  absorbing  fluid  is  injected  and  the  high  rate  of  shear 
causes  a  very  fine  .spray  to  form,  thus  giving  a  high  degree 
of  contact  surface  in  a  small  space.  The  fact  that  the 
stream  is  highly  turbulent  also  increases  effectiveness. 

All  scrubbers  depend  on  the  principle  of  ahsorption 
already  explained.  Contact  time  being  important,  coupled 
with  the  usual  loxv  concentrations  dealt  with,  units  of 
rather  large  dimensions  are  called  for.  Rates  of  flow  must 
necessarily  be  loxx.  Hence,  both  the  initial  cost  of  equip¬ 
ment  and  its  operation  are  high.  Many  vapors  and  gase.s 
are  also  corrosive  and  rapid  deterioration  cannot  be  over- 
htoked.  Absorption  devices  as  exemplified  bv  scrubbers 


are  best  applied  to  situations  where  the  volume  of  vapors 
to  be  controlled  i.s  not  large. 

Adsorption.  This  is  a  method  which  shoxvs  much  prom¬ 
ise'.  but  which  has  not  been  used  too  much  except  for 
recovery  of  xapors  having  commercial  value.  In  its  usual 
a|>plication.  an  adsorbing  substance  la  naterial  which 
shows  preferential  sorption  of  a  gas  or  vapor  I  is  placed 
on  trays  or  in  permeable  containers  and  the  vapor  laden 
air  passed  through  it.  The  process  is  fairly  rapid,  but  de*- 
pending  on  the  concentration  of  xapors  handled,  the  life 
of  the  adsorbing  medium  is  relatively  short.  The  cost  of 
regenerating  the  adsorbing  medium  may  be  (piite  high. 

Thus  far,  adsorption  has  not  proved  too  successful  for 
general  application.  It  is  too  costlx.  though  as  mentioned, 
very  effective.  There  is  need  for  a  good  deal  of  research 
in  this  connection  during  the  next  few  years.  The  essential 
details  of  what  is  needed  will  be  discussed  later. 

Catalytic  Afients.  These  dejiend  on  the  conversion  of  a 
xajior  from  one  form  to  another.  Thus  a  substance  called 
“Hopkilite"  can  convert  carbon  monoxide  (a  very  dan¬ 
gerous  gas  I  in  air  to  carbon  dioxide  I  a  gas  used  by 
plants  I .  Since  the  conversion  is  accomplishixl  w  ithout 
affecting  the  agent  itself  chemicallv,  it  is  called  a  catalx  tic- 
process. 

The  conversion  of  a  gas  or  xapor  to  a  different  gas  or 
vapor  either  gives  off  heat  or  requires  heat.  In  the  case  of 
Hopkilite,  the  amount  of  heat  is  very  great  and  unless 
removed  can  ruin  the  catalyst  and  its  container.  Catalysts 
are  also  affected  by  .small  quantities  of  substances  called 
“poisons”.  Thus,  platinum  metal,  useful  to  convert  SOj 
to  S();t  in  making  sulfuric  acid,  is  rendered  ineffective  by 
very  small  quantities  of  arsenic  in  the  gas  stream. 

Catalx  tic  agents  are  best  applied  to  problems  involv  ing 
organic  vapors.  They  should,  with  more  research  and 
development,  prove  useful  in  handling  the  problem  of 
automobile  exhaust  gases,  of  odors  from  rendering  plants, 
and  other  situations.  There  is  much  work  to  be  done  in 
connection  with  cataly  tic  agents,  especially  as  regards  the 
design  of  practicable  units.  But  it  must  not  be  presumed 
that  catalysts  can  be  used  generally.  They  cannot  be  suc¬ 
cessfully  applied  to  a  large  number  of  gas  and  vapor  pollu¬ 
tants  for  which  ab.«orption  methods  are  better  suited, 
e.g.,  iNO:;.  HCl,  etc. 

Other  Methods  for  Control  of  Air  Pollutants 

In  addition  to  the  physical  and  chemical  methods  de¬ 
scribed  for  the  control  of  atmospheric  pollutants,  there  is 
another  very  useful  and  important  approach — anmely, 
substitution  within  the  process  giving  rise  to  pollutant.-i. 
The  approach  is  more  useful  with  chemical  vapors  since 
any  fuel  substitute  does  not  necessarily  eliminate  the  pro¬ 
duction  of  water  product.  Substitution  refers  to  (  a  I  alter¬ 
ing  the  process  in  such  a  way  using  substitute  agents  so 
that  the  production  of  atmospheric  pollutants  is  either 
eliminated  or  reduced,  or  (b)  the  development  of  a  sub¬ 
stitute  end  product  by  other  means  than  previously  con¬ 
sidered  feasible  or  possible,  so  long  as  the  end  product 
involves  the  production  of  no  air  pollutants  in  its  manu¬ 
facture.  It  is  clear  that  when  the  sukstitute  method  is  pos¬ 
sible,  it  represents  the  most  positive  means  of  ending  air 
pollution.  Examples  are  the  use  of  steel  shot  instead  of 
.«and  blasting  and  peening  castings  eliminated  the  produc¬ 
tion  of  dangerous  silica  dust,  and  the  substitution  of  solv¬ 
ents  having  a  low  volatility  in  place  of  benzene  for  spray 
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painting  which  reduced  the  hazards  *>{  explosion  and  dan¬ 
ger  to  health.  Mam  other  examples  can  he  cited. 

The  method  of  substitution  should  recei\e  far  more 
attention  than  it  has  received.  Often  it  simplifies  and  bet¬ 
ters  a  process  and  ma\  even  make  it  more  economical. 

Efficiency  of  Collection  and  Reference  Standards 

We  have  throughout  our  discusion  used  the  term  elh- 
ciencv  as  meaning  the  weight  of  material  captured  to  that 
in  the  incoming  air  of  a  collector.  It  is  usual  to  express 
elliciencv  as  a  percentage.  No  diilicultv  arises  insofar  as 
gas,  vajior  and  mist  collection  is  concerned.  W  ith  particu¬ 
late  matter,  elliciencv  on  a  weight  basis  leaves  considerable 
room  for  criticism. 

We  must  n*cognize  that  if  we  express  elliciencv  in  a 
weight  basis  that  we  are  not  onlv  concerned  with  numbers 
of  particles,  but  also  their  volume,  size  bv  size,  .'^ince 
volume,  and  hence  mass,  varies  as  the  culw  of  dimension, 
a  single  10  micron  particle  is  the  ecpial  <d  one  million 
particles  0.1  microns  in  diameter.  Thus,  it  is  possible  with 
a  few  large  captured  particles  to  give  the  impression  that 
a  collector  is  working  more  ellicientlv  than  it  ai  tuallv  is. 
It  is  clear  that  some  other  means  must  be  developed  for 
gaging  elliciencv  preferablv  on  a  size  freipiencv  basi>. 
fhus.  if  there  are  Ni  particles  jier  unit  volume  entering 
a  collector  having  a  mass  mean  diameter  D,  and  there  are 
N„  particles  per  unit  volume  leaving  with  a  mass  mean 
diameter  l)„.  then  the  elliciencv  of  collection  might  well  be 
represented  bv  a  simple  expression  Kflicienev  “  (  1  — 
N„l)„*/NiDi’>  101).  This  allows  for  numbers  in  a  mass 
mean  diameter  basis.  Measures  of  this  kind  have  been  ;  ug- 
gested  bv  the  ASMK.  but  as  vet  do  not  seem  t(»  find  favor. 
Knforcement  of  air  p«>llution  legislation  is  dependent  upon 
a  suitable  definition  of  c«»ntrol  elficiencv  ;  the  method  used 
must  also  be  practicable  and  reliable. 

I  he  (juestion  »)f  the  meaning  (d  elliciencv  of  collection 
and  enforcement  is  also  allied  with  the  kind  of  e(|uipment 
available  for  control.  To  demand  higher  efficiencies  in 
existing  e«juipment  than  such  e(|uiptnent  is  capable  leads 
to  ineffective  enforcement.  W  e  must  demand  of  collectors 
|)erformances  compatible  with  the  state  of  the  air.  Hither 
j-ontrol  is  achievable  within  the  meaning  of  an  ordinance 
for  control  of  air  pollutants  with  the  best  <»f  available 
eijuipment.  consistent  with  economic  realitv.  or  else  the 
operations  causing  air  |>ollution  should  Ik*  eliminated.  It 
is  not  fair  to  demand  collector  performances  bevond  the 
capacitv  of  existing  e»]ui|)ment. 

Need  for  Research 

It  is  (juite  clear  from  what  has  been  said  that  there  is  no 
single  method  in  itself  ade(juate  for  removing  air  pollu¬ 
tants.  In  so  far  as  particulates  are  concerned,  the  method 
used  depends  upon  the  extent  of  removal  desired  coupled 
with  economic  feasibility.  W  ith  noxious  gases  and  vapors, 
we  must  be  resigned  to  relatively  large  cumbersemie  e(|uip- 
ment.  but  with  perhaps  greater  assurance  of  success.  In 
any  case,  there  is  need  for  improvement  and  a  new  ap¬ 
proach  to  the  overall  problem  <tf  ccnitrol.  The  procedures 
<lescribed  below  are  those  being  studied  at  Georgia  In¬ 
stitute  of  Technologv  and  are  part  of  a  long  range  pro¬ 
gram  dealing  with  aerosols.  The  various  techni«jues  are 
based  on  rather  radical  procedures.  For,  instead  of  im¬ 
proving  on  existing  eejuipment  and  methods  to  attain 
higher  efficiencies,  these  new  methods  are  based  on  utiliz¬ 
ing  the  projierties  of  the  pollutants  present  in  the  air. 


A^fire^ation.  This  method  of  control  is  based  on  tin* 
propertv  of  manv  aerosols  to  grow  and  aggregate  rt*adilv 
in  the  presence  of  certain  vapi>rs.  1  he  line  of  attack  is  to 
studv  conditions  accelerating  aggregation.  s*>  that  the 
particles  are  no  longer  fine,  but  consist  of  small  clumps. 
Thus,  if  the  process  bv  some  means  can  |»r(Keed  to  the 
|)oint  that  verv  large  clumps  are  formed,  ordinary  collector 
e(piipment  can  be  use<l  with  a  high  degree  of  (*lficiencv. 
Thus,  the  procedure  is  to  all(*i  the  aerosol  so  that  it  is  more 
easilv  handled. 

h.levtre's.  I  hese  consist  of  small  electrostatic  '‘magnels 
whi<h  when  blown  into  an  at*rosol  cloud  tend  to  »*illn*i 
collect  particles  alreadv  chargt*d  or  induce  charges  on  nn- 
<  harged  particles  so  that  thev  are  attracted.  Ihis  method 
shows  considerable  promise  and  as  with  aggregatioti.  it 
|)ermits  the  use  of  existing  collector  e<|uipment  for  control. 

1  hcrnio-Depnsition.  Ihis  method  fnmtions  in  a  man- 
mann(*r  similar  to  a  parallel  platt*  electrostatic  |)recipitator. 
but  uses  a  thermal  field  instead  of  an  electrical  <»ne.  I  he 
collector  plates  are  placed  close  together  with  jtlates  al- 
ternatelv  hot  and  cold.  A  verv  high  thermal  gradient  is 
thus  set  up  and  aerosids  are  deposite*!  on  passing  between 
|»lates  on  the  cold  surfaces.  Tin*  highest  collection  ellicien- 
(  ies  as  vet  attained  with  anv  device  have  been  achieved  in 
<»ur  laboratorv.  The  method  could  prove  of  considerable 
value,  but  still  re(piires  dev elo|)mental  work.  Knergv  <fi*- 
mands  are  high. 

Sui>rrc(K>lants.  These  mav  function  In  some  cases.  \s 
vet.  because  the  aero.sol  concentrations  to  which  thev  a|)plv 
are  verv  high  and  critical,  there  ns«*  seems  limited. 

(.ntalysts.  These  will  prove  feasible  for  automobile 
gases  and  organic  va|*ors.  I  he  need  is  for  the  development 
of  a  durable  all-purpose  cataivst.  and  a  nn*chanical  ar¬ 
rangement  for  utilizing  the  heal  generated.  A  "closed" 
svstem  to  deliver  heat  energv  to  a  booster  might  vet  render 
these  methods  as  important  economicallv  as  in  removing 
pollutants.  Much  more  emphasis  should  be  put  on  this 
method  than  has  been  the  case  thus  far. 

Adsorption.  There  is  finally  the  use  of  adsorbents  not 
as  fixed  br'ds,  but  as  clouds  in  the  gas  stream  and  turbu- 
lently  mix(*d  with  it.  1  he  adsorbent  can  be  retnoved  bv  use 
of  cyclotu*s  and  filters  and  regenerated  for  re-application. 
Ihe  procedure  here  indicated  has  tiot  been  used  or  »*ven 
developed  to  its  full  capabilities. 

Recapitulation 

Ihe  writer  has  endeavored  to  show  that  the  time  has 
come  to  devote  greater  attctitioti  to  the  |)roblems  of  con¬ 
trol.  Survevs  and  ordinances  are  tiot  the  answer  and  in 
fact  |)<»stpo!ie  progress.  The  increase  of  air  pollutants  vear 
by  vear  without  attention  to  control  devices  mav  lead  to 
serious  consequences. 

It  is  estimated  that  during  the  next  ten  vears  more  than 
two  billion  dollars  will  be  spent  on  control  e(]uipment. 
most  of  it  inadequate  t«*  control  the  finest  |)articulates  or 
the  gases  and  vapors  which  in  the  long  run  tend  to  build 
up  pollution  “background"  throughout  the  world.  Not 
otdy  are  the  producers  of  air  pollutants  res|)onsible.  but 
the  manufacturers  of  control  ei|uipment  to  an  even  greater 
extent  for  failure  to  carry  on  fundamental  work. 

The  cost  of  air  cleaning  will  be  costlv.  There  are  no 
easy  ways  of  solving  the  overall  air  pollutioti  problem; 
but  it  is  about  time  that  some  definite  action  be  taken 
other  than  talking  about  it. 
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PIPING 

AND  PLUMBING 

Flexible  Arrangement  of  Rest  Room  Facilities 


PH()\ll)l\(i  tlu'  |»r<»|u‘r  iiumlK'r  of  fixtures,  iiicludiiijr 
water  closets,  uriuals  and  la\atories  for  die  occii- 
jiants  of  a  luiilding.  alwa\s  re(|iiires  planning  hy  l>otli 
the  architect  and  tlie  eiifiineer.  Local  pliimhing  codes 
in  ea<  h  area  prescribe  the  niinitmiin  niimher  of  fixtures 
required  for  tlie  occupants  in  various  t\pes  of  huildings. 
iuit  often  the  nuniher  of  fixtures  so  defined  is  not  suffi¬ 
cient  to  >er\e  the  need-  of  tlu-  new  t\pe  huildings  l)eing 
erected. 

riie  current  tendenc\  is  to  |iro\ide  the  nuniher  of  fix¬ 
tures  that  s»‘eni  most  adeipiate  for  the  nuniher  of  occu¬ 
pants  to  he  ser\ed.  e\en  thougli  the  amount  max  exceed 
tlie  nuinlier  allotted  h\  the  local  code.  |{(*cau-e  proper 
consideration  is  gixen  to  tin*  toilet  facilities  for  a  huild- 
ing.  the  new  rest  rooms  are  heginning  to  resemhle  the 
neat  and  sanitarx  app«‘arance  found  in  a  prixate  home. 

Old  Style  Buildings 

^  ears  ago.  it  xxas  thought  adeijuate  to  provide  in  a 
hiiilding  one  rest  room  xxith  txxo  or  thre*'  xxater  closets 
and  one  or  txxo  laxatories  to  serxi*  all  the  occu|ian's  on 
that  particular  floor.  Kach  floor  xxas  treated  in  the,  same 
manner.  The  si/e  of  the  rest  rooms  and  the  fexx  fixture' 
contained,  reflect  tin*  slight  importanci*  placed  on  such 
rooms.  W  ith  the  introduction  of  local  plumhing  codes, 
nexx  strides  xxere  acconi|)lished  through  niinimum  staml- 
ards  goxi'ining  the  txpe  and  numher  of  fixtures  to  he 
prox  idl'd. 

\\  ith  the  increase  of  women  emploxees  In  Indiistrx  and 
commerce,  atti'iition  had  to  he  given  to  toilet  facilities 
for  xxoinen  to  proxide  proper  accommodations.  Ihus.  in 
iiiaiix  of  the  old  huildings  it  hecanie  nece.«sarx  to  create 
separate  rest  rooms  for  the  xxomen.  At  first  this  xxas 
achiexed  hx  assigning  the  rest  room  on  one  floor  to  serve 
all  the  men  on  txxo  floors  and  the  rest  room  on  the  other 
floor  to  serxe  all  the  xxomen  on  hoth  floors.  Later  on.  nexx 
rest  rooms  were  installed  on  each  floor  for  the  xxoinen. 
As  the  numher  of  emploxees  iiicrea-^ed.  furth«*r  modifica¬ 


tions  hecanie  nectssarx.  Manx  of  these  original  ollice 
huildings  are  still  in  use.  hax  ing  experienced  three  or  four 
coni|»lele  alterations  to  the  rest  rooms  to  idler  the  ade¬ 
quate  facilities  needed. 

At  present  our  couiitrx  i>  enjoxing  one  of  the  greatest 
full  emplovnient  periods  of  all  times.  Most  of  the  avail¬ 
able  huildings  are  occupied  and  filled  to  capacitx.  A 
result  of  this  situation  is  that  further  alterations  are  noxx 
in  [irogress  to  proxide  the  additional  toilet  facilities  so 
soreix  needed  in  industrial  plants,  factories,  government 
huildings  and  other  txpes  of  huilding>'. 

New  Style  Buildings 

;Nexx  huildings  are  heing  erected  throughout  the  nation. 
In  addition  to  heing  functional,  such  huildings  include 
air  conditioning,  good  lighting  and  nianv  other  refine¬ 
ments  for  the  xvell  heing  and  comfort  of  their  occiqiants. 
Kquallx  important,  the  rest  rooms  are  carefullx  planned 
to  offer  the  highest  degree  of  sanitarx  cleanliness,  besides 
containing  the  adequate  facilities  iu*eded. 

Modern  Rest  Rooms 

A  nexx  and  realistic  concept  has  taken  place  in  rest  room 
planning.  A  modern  office  building,  for  example,  often 
has  toilet  room  fixtures  in  excess  of  the  local  ]dumhing 
code  requirements. 

Nexx  style  fixtures  and  toilet  stall  partitions  permit  that 
degree  of  cleaning  and  maintenance  to  assure  the  high 
standard  of  sanitarx  cleanliness  expected. 

No  longer  is  the  rest  room  treated  as  a  space  that 
should  he  confined  to  niinimum  dimensions;  it  is  de¬ 
signed  as  a  space  intended  for  the  comfort  of  the  occu- 
|iants.  It  plaxs  an  important  role  in  the  benefits  or  refine¬ 
ments  that  a  huilding  oxvner  offers  to  his  tenants,  or  a 
co.npanx  offers  to  its  employees. 

\  modern  rest  room  enhance.s  anx  huilding  in  xxhich  it 
is  installed.  Since  employees  siiend  as  many  or  more  of 


Fig.  1.  Typicol  arrangement  for 
rest  rooms,  showing  how  divider 
wall  con  be  moved  to  gain  the 
number  of  fixtures  needed  for 
either  room. 


Access  door  Access  space 
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tli(‘ir  hour^i  at  tlieir  plact*  of  work  as  lh(*\  do  at  lioiiif. 
llie  significance  of  the  rest  room  becomes  evident. 

Fixture  Arrangennent 

•Mthough  modern  toilet  facilitic*s  can  l)e  provided  for 
the  men  and  women  occupants  of  each  floor,  there  still 
remains  the  prohlem  of  just  how  main  fixtures  should 
he  provided  to  serve  the  changing  needs  of  the  occupants 
without  the  necessity  of  future  alteration. 

I  he  factors  that  contribute  to  this  consideration  are 
the  variable  number  of  j>ersons  that  w  ill  occupc  a  jiarticu- 
lar  floor  at  some  later  date. 

I  sing  an  office  building  for  example,  one  floor  inav  he 
ocTupied  by  a  sales  organization  that  emplov.s  a  fairl> 
t*ven  number  of  men  and  women.  Suppose,  a  few  vears 
later,  this  space  is  rented  by  an  insurance  compain  that 
emploxs  twice  as  many  women  as  men.  The  chances  are 
that  the  toilet  facilities  for  the  women  will  not  he  ade- 
ijate. 

I  here  are  several  wa\s  that  this  situation  can  he 
handled.  Figure  1.  illustrates  a  typical  lavcnit  of  adjoin¬ 
ing  men's  and  women's  rest  rooms  and  shows  how  a 
flexible  arrangement  of  toilet  facilities  can  he  accom¬ 
plished. 

As  indicated  by  Fig.  1.  the  rest  rooms  are  de.signed  so 
that  they  are  adjacent  to  one  another.  The  divider  wall 
between  the  rest  rooms  is  constructed  of  that  t\pe  of 
masonry  that  can  he  torn  down  and  rebuilt  elsewhere,  or 
it  is  constructed  of  steel  of  the  tvpe  that  is  easilv  re¬ 
located.  The  particular  wall  construction  to  he  used  is 
determined  by  the  architect.  To  gain  additional  fixtures 
for  either  the  men  or  wimien.  it  is  necessar\  onlv  to  mo\e 
this  wall  in  the  proper  direction. 

This  method  of  providing  flexihilitv  is  not  alone  limited 
to  office  buildings  hut  may  he  used  in  almost  all  other 
t\pes  of  buildings.  The  urinals  in  the  men's  rest  room  are 
placed  at  the  far  end  of  the  room  so  that  the\  will  not  he 
affected  h\  the  wall  relocation. 

I'his  means  of  flexibility  is  practical  because  it  permits 


Error  in  August 

rhe  hack  of  the  data  sheet  in  the  August  is«ue.  which 
was  devoted  to  a  taf*le  entitled  “Heat  Losses  From  Hare 
Steel  Pipe"’  was.  unfortunatelv.  in  error. 

The  top  porti(»n  of  the  table  covering  Horizontal  Pi|)es 
gave  values  of  “Heat  L«>ss  per  Lineal  Foot  of  I’ipe,  Htu 


the  allotment  of  the  |)roper  number  of  fixtures  as  desired 
for  each  specific  rest  room,  and  it  is  economical  since  it 
avoids  the  extra  cost  that  would  otherwise  result  from 
the  installation  of  needed  fixtures. 

Fixture  Roughing 

riie  roughing  for  the  fixtures  shown  in  Fig.  1.  is  not 
involved  by  an\  relocation  of  the  divider  wall.  I'lu'  rougii- 
ing  should  nevertheles,s  he  designed  to  olfer  every  ad¬ 
vantage  for  maintenance  and  repair  of  the  ecpiipment 
conceale«l  in  the  pipe  space.  An  access  space  will  provide 
the  nect*ssarv  means  for  this  effort.  Moreover,  an  access 
space  will  permit  the  ease  of  adju.stment  or  re|»air  (»f  con¬ 
cealed  flush  valves  should  the  need  aris«‘. 

Figures  2  and  .‘f  sh<»vv  the  details  of  a  tv|»ical  access 
space. 

The  access  space  slmwn  in  both  figures  is  2f  in.  In 


general,  this  width  is  ade«piate  for  a  single  hatterv  of 
water  closets  or  the  fixtures  illustrated.  This  space  alfords 
ample  room  for  a  man  to  walk  through  the  space  and 
|>erform  his  nece.ssarv  tasks.  F  igure  2  shows  the  arrange¬ 
ment  of  roughing  and  facilities  when  wall  type  fixtures 
are  used  while  Figure  d.  shows  the  arrangement  when 
floor  tvpe  fixtures  are  used.  Sufficient  lighting  in  the  ac¬ 
cess  space  will  greatly  simplify  the  maintenance  work. 

An  access  space  avoids  the  shutdown  of  the  rest  rooms 
when  repairs  or  adjustments  are  performed  on  the  e(|ui|)- 
ment.  Ihis  feature  therehv  allows  for  uninterrupted  fix¬ 
ture  service.  For  large  size  rest  rooms,  this  consideration 
is  an  importatit  one. 

It  might  appear  that  an  acce.ss  sj>ace  utilizes  too  much 
valuable  floor  space.  Actually,  the  up|K*r  portion  of  the 
access  s|)ace  generallv  houses  the  ducts  that  are  retjuired 
for  the  ventilation  of  the  ro(»ms.  Access  doors  represent 
a  modern  trend  in  design  and  are  being  considered  in 
manv  of  the  new  projects  currentlv  being  erected. 


Data  Sheet 

per  Hour.  "  The  bottom  portion  of  the  table,  covering 
Aerlical  I’ipes.  referred  to  “Heat  Lcvss  |)er  Sfpiare  F'«t<»t 
of  I’ipe  .Surface,  Htu  per  Hour.”  This  latter  was  in  error 
as  the  vertical  pipe  data  also  are  in  terms  of  “Heat  Loss 
|)er  Lineal  FOot  of  I’ipe.  Htu  per  H(»ur." 
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7.  ARTIFICIAL  (INDUCED)  RADIOACTIVITY 


One  (li  the  mosst  important  ennjierjuenees  of  the  use 
of  nuelear  power  has  f)een  the  {ireat  need  of  prott'eting 
again.'it  radiation  from  materials  and  s\ stems  which  in 
themselves  are  not  naturally  radioactive.  In  a  nuclear 
powered  locomotive,  for  example,  the  frame  itself  would 
become  radioactive  as  a  conserjuence  of  Ixunhardment 
from  particles  escaping  from  the  reactor.  This  induced 
radioactivity  would  proxide  a  hazard  which  would  re- 
(juire  consideration  in  terms  of  maintenance,  inspection 
and  repair.  For  an  a|)preciahle  time  after  .shutdown  of 
the  reactor  there  would  he  hazardous  radiations  emitted 
from  materials  which  had  been  made  artificially  radio¬ 
active;  these  would  continue  to  afford  a  problem  of  per¬ 
sonnel  protection  for  some  hours.  Fortunately  the  radio¬ 
activity  induced  in  most  materials  is  relatively  short¬ 
lived  so  the  decay  of  the  radioactive  materials  soon  miti¬ 
gate  the  hazard. 

Aluminum,  for  example,  is  transmuted  through  radio¬ 
activity  to  an  isot(»|)e  yyhich  loses  ^ of  its  activity  (has 
a  “half  life"  of i  less  than  .‘i  minutes;  its  .significant 
activity  continues  at  reduced  rate  for  a  matter  of  ap¬ 
proximately  half  an  hour.  Magnesium,  on  the  other  hand 
maintains  significant  radiant  discharge  for  some  tyvo 
hours  after  the  induction  of  radioactivity  has  ceased. 
(^>pper.  if  made  radioactive,  admits  gamma  radiation 
of  significant  amounts  for  up  to  a  yyeek  (and  for  one 
artificial  radioisotope  of  copper  for  uj)  to  one  and  a 
half  years  I . 

The  ah(»ye  statements  are  (jualitative  only,  hut  they 
serve  at  least  to  indicate  that  one  major  potential  hazard 
in  connection  yvith  nuclear  poyvered  e(|uipment  is  not 
merely  that  parts  or  components  may  he  physically 
damaged,  hut  in  addition  that  they  may  receive  enough 
induced  radioactivity  to  become  hazarchnis  secondary 
emitters  of  radiation  which,  in  its  turn,  may  either 
damage  material  or  eonsiitutc  a  health  hazard  to  per¬ 
sonnel. 

Typical  \uclenr  Unmhardmcnt  Reactions.  Ml  three  of 
the  radi(tactiye  metals  mentioned  above  heccnne  radio¬ 
active  as  a  result  of  homhardment  hy  neutrons.  Thii.s. 
for  aluminum  the  reaction  is 

,:,Ar-‘  ^  „n’— >,;,AI-"  (26) 

1  he  e(|uation  indicates  that  plain  nonradioactive  alumi¬ 
num  having  1.3  protons  in  its  nucleus  and  a  total  of  27 
j)articles  (protons  plus  neutrons i  receives  within  the 
nucleus  an  added  bombarding  neutron  to  he  changed  to 
the  heavier  (2<5|  radioactive  isotopj*  of  aluminum.  jrjAl-^. 
\Wjen  this  new  radioactive  atom  c»f  ahiminutn  undergoes 
spontaneous  decay,  it  emits  an  electron  (yvith  conversion 
of  a  neutron  to  a  proton  1  and  a  gamma  ray  and  is  there¬ 


by  transmuted  to  a  new  stable  (  nonradioat  tiy e  i  atom  ot 
silicon,  rims,  the  effect  of  inducing  i adioactiy  ity  in 
aluminum  is  tyyofold:  1.  Ihe  radioactiye  material  is 
hazardous  as  an  emitter  of  gamma  radiation;  2.  Ihe 
combined  homhardment  decay  process  ha-  changed 
an  aluminum  atom  into  an  atom  ol  -ilic  on  with  oloioiis 
structural  effects. 

The  process  yyith  magnesium  i~  'imiiar  to  that  with 
aluminum.  Neutron  homhardnumt  Irom  the  reactor 
cai’.ses  a  magnesium  atom  to  change  to  a  heayicr  isotope 
of  tlu‘  same  metal.  Ihe  m‘w  radioactiye  atom  then  decays 
by  beta  and  gamma  emission  and  is  tran'mut<‘d  to  alumi- 
mim.  It  need  hardly  he  em|»ha'i/ed  that  if  i>art  of  a 
machine  is  made  of  a  magnesium  alloy  and  if  part  of 
that  part  is  suhsetpiently  found  to  h.ue  trattsinnled  to 
an  aluminum  alloy  that  fact  will  he  of  inteie-t  to  the 
designer  to  put  it  mildly. 

(a)  Ihe  neutron-gamma  rea<tion  and  it^  'ignificaiu  e 
with  respect  to  reactor  shielding.  Ihe  examples  given 
ahoy(‘  of  radioactiy  ity  imhiced  hy  ncntidii  homhardment 
were  selected  because  of  their  ohyioiis  significaiue  yvith 
respect  to  radiation  damage  of  stnictnral  part-.  \  dilfer- 
ent.  hut  e»pially  significant  homhardment  elh'cl  is  that 
due  to  actiyation  of  materials  which  are  intended  to  act 
a.s  radiation  shields.  In  seh*cting  a  shielding  material  for 
iHMitroiis.  for  example,  a  prefeired  om*  would  ahsorh  the 
n(‘utrons  without  then  hecomitig  a  gamma  emitter.  From 
another  standpoint,  a  highly  effec  tixe  uamma  «hield  yyould 
'till  fail  of  its  |)urpose  if.  exterior  to  it.  was  a  neutron 
-hield  yyhich  emitted  gamma  ra<liatiou.  Fyidently.  ihere- 
foK*.  the  selection,  arrangement  and  inlegiatiou  of  re¬ 
actor  shielding  yvill  require  coiisidtM .ition  of  nention- 
gamma  reactions  and  the  characteri'tii  «  of  indiyidiial 
materials  yyith  respect  to  them  (silicon,  for  example,  is 
changed  hy  neutrmi  homhardnumt  to  an  heayier  radio¬ 
actiye  isotope  which  then  decays,  nithoiit  emitting  gam¬ 
mas.  to  stable  pho.«phorus  ( . 

(hi  Ihe  gamma-neutron  reaction  and  it*  'ignific  ance 
yyith  res|)ect  to  shielding.  A  reaction  opposite  to  that 
•  •onsidered  in  (a(  ah<»ve  occurs  y\hen  a  gamma  ray  of 
siidiciently  sh<»rt  yvave  length  i  hence,  hiuh  fre<piencv 
and  large  photon  energy  (  strike.'  a  nucleus  and  knocks 
out  a  neutron.  The  reaction,  calleil  photodisititcgration 
or  nuclear  photoeffect,  stops  ( shields  i  the  gamma  radi¬ 
ation.  hut  causes  a  secondary  neutron  homhardment 
(with  consequent  atomic  transmutation  i  which  may  con¬ 
stitute  an  almo.st  equal  damage  problem  or  health  hazard. 
For  highly  energetic  gammas  (possessing  energy  of  the 
order  of  20  Mey  I  one  gamma  photon  may  he  responsible 
for  the  releas  of  two  neutrons  or  <»f  a  neutron  and  a 
prot<m. 
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Method  anil  Siiini fit  anee  nj  " Aetivution" .  I  he  term 
aeti\uli*)n  refers  to  ihe  ituliieed  <hati<ie-  due  to  Ixunh- 
ardnieiit  of  a  iioiiradioaetive  isotope  of  an  element  to 
an  artificially  (  ( induced  l  radioactive  isotttpe  of  the  same 
element.  When  the  stable  material  is  subjected  to  a  high 
flux  of  fast  neutrons  (of  the  orchu  of  10''  or  It)"’  neutrons 
per  sfpiare  centimeter  j)er  second  la  flux  commonly 
found  in  reactors  I .  the  material  picks  up  an  amount  of 
activation  which  depends  on  the  time  of  exposure  to  the 
flux.  If  the  material  i.s  exposed  for  a  time  long  with 
respect  to  its  half  life,  it  will  reach  a  maximum  degree 
of  radioactivity  or  a  state  of  “saturation”.  If  then  re¬ 
moved  from  the  flux  the  induced  radioactiv  itv  will  he 


foui’.d  to  decrease  as  an  exponential  function  of  time. 
\fter  approxiinatelv  ten  half  lives  the  magnitude  of  (he 
radiatit>n  will  no  longer  he  of  significance.  I  his  last 
point  can  he  misleading,  however,  unless  it  is  realized 
that  very  wide  differences  in  half  life  occur:  (farhon,  for 
example,  is  made  artificially  radioactive  as  which  is 
used  in  some  tvpes  of  tracer  experiments  in  biological 
research;  the  half  life  of  (]'^  is  years.  Radioactive 

nitrogen,  on  the  eontrarv.  has  a  half  life  of  only  7  seconds. 

Methods  are  available  in  the  literature  for  calculating 
activation  times  leading  to  saturation  as  a  function  of 
neutron  flux  density;  further  discussion  of  this  subject 
is  bevond  the  sc(»pe  of  this  introductorv  presentation. 


8.  THE  CHART  OF  THE  NUCLIDES 


.'Some  vears  ago  !)r.  Kmilio  .'segre  proposed  a  graphical 
presentation  of  practicallv  all  available  information  con¬ 
cerning  the  elements  and  the  various  i.sotoj>es  of  each 
(except  such  elements  as  berv  Ilium,  aluminum  and  phos¬ 
phorus  whi«h  exist  with  o(dv  one  weight  of  atom).  Sub- 
secpientlv.  Dr.  Segre  s  presentation  was  modified  and 
expanded  to  its  pre.-enl  form,  the  "(  hart  of  (he  Nuclides  *, 
as  now  publislu'd  bv  (ieneral  Electric  (.ompanv.  ('.om- 
plete  familiaritv  with  the  material  on  this  chart  is  a 
fundamental  recpiirement  for  anvone  working  in  the  field 
of  nuclear  engineering.  In  the  following  paragraphs  the 
conslruction.  meaning  and  use  of  the  chart  will  be 
covered  in  some  detail,  i  lhroughout  the  following  dis¬ 
cussion  the  reader  should  have  available  a  copy  of  the 
chart  I . 

Seleriion  oj  Ihsci.ssa  and  Ordinate.  In  setting  up  a 
graphical  arrangement  of  the  nuclides  the  most  logical 
coordinates  would  be  the  building  "bhtcks"’  of  which  the 
nuclei  are  composed.  One  might  plot  protons  versus 
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Fig.  14.  Arrangement  of  the  chart  of  the  nuclides. 


neutrons  or  versus  the  total  number  of  nucleons  within 
each  atom.  I'he  chart  as  now  prepared  uses  the  atomic 
number.  /.  as  the  ordinate  (y  axis);  thus,  the  y  scale 
gives  the  number  of  protons  in  a  particular  nuclide  and 
(the  same  number)  the  electrons  present  in  a  stable  atom 
based  on  that  nuclide.  The  abscissa  )  v  axis)  gives  the 
number  of  neutrons;  hence,  it  is  a  scale  of  the  atomic 
mass  number,  .1,  minus  the  atomic  number  The  re¬ 
sultant  rectangular  jilotting  (refer  to  Fig  14i  provides 
a  small  sipiare  for  each  of  the  various  isotopes. 

As  indicated  on  Fig  14  all  isotopes  having  the  same 
number  id  protons  (that  i.s.  all  isotojies  of  a  given  ele¬ 
ment)  lie  along  a  horizontal  band.  Isotopes  of  different 
elements,  but  having  the  same  number  of  neutrons  (iso¬ 
tones).  fall  in  a  vertical  band.  Isotopes  of  different  ele¬ 
ments  but  hav  ing  the  same  ma.ss  ( that  is.  the  same  total 
number  of  protons  and  neutrons)  fall  along  a  diagonal 
from  upper  left  to  lower  right;  such  isotojies  are  called 
isobars.  For  reasons  which  are  not  vet  well  understood, 
i.sotopes  having  either  /  or  A-Z  ecpial  to  20.  .50,  or  82 
(or  126  for  /-/)  are  unusuallv  stable;  for  this  reason 
these  particular  values  of  /  and  A-Z  are  known  as  magic 
numbers;  on  the  chart  of  the  nuclides  the  isotopes  cor¬ 
responding  to  magic  number.s  are  set  off  from  the  others 
by  unusuallv  heavy  lines. 

The  printed  versions  of  the  chart  of  the  nuclides  will 
be  observed  to  differ  in  form  from  Fig  14  in  that  only 
that  section,  or  strip,  of  the  chart  is  presented  which 
contains  known  i.soto})cs.  Thus,  by  selection  and  by  re¬ 
grouping.  the  juinted  chart  appears  as  three  diagonal 
bands  of  isotopes,  but  the  coordinates  and  the  significame 
is  exactly  as  shown  in  the  illustrative  figure. 

Identifieation  of  the  Chemical  Element.  In  the  box  at 
the  far  left  of  each  column  ( refer  to  Fig  1.5)  the  so-called 
<hemical  element  is  given.  Thus,  in  Fig  15.  the  element 
l(‘ad  is  identified  by  its  symbol.  Eh,  bv  its  chemical 
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Fig.  16.  The  uranium  series. 


atomic  wciiilit.  20i.21.  (that  is.  the  weiglit  of  tfu*  mix¬ 
ture  of  i>«!t<»i)es  of  lead  as  found  in  nature  I  ami.  in  the 
oval.  h\  the  “thermal  neutron  ahsorptimi  cros.<  section, 
in  harms  .  d.lT.  The  latter  iumd»er  is  indicative  of  the 
relative  statistical  effect iveness  of  the  particular  element 
in  stctppinj:  low  speed  neutrons  (as  from  a  reactor  I  hy 
aKsorption:  althoujih  the  value  is  "iven  as  an  area  (one 
harm  is  eipial  to  10  ■'  cm‘i  it  does  not  have  direct 
significance  as  such,  hut  is  rather  a  term  showing  the 
relative  prohahilitv  <d  thermal  neutron  ahsor])tion. 

Stable  I^otojte.s.  I  he  isotopes  of  an  element  that  do  not 
possess  radioactiv  itv  are  said  to  he  stable,  unchanging, 
and  are  shown  on  the  chart  in  squares  (refer  again  to 
Fig  15 1  which  are  lightlv  shaded  throughout.  Ihus.  lead 
has  two  completelv  isotopes,  one  having  a  mass  numher 
of  200  and  the  other  20<!.  For  each  stable  isotope  the 
square  gives  the  svndtol  and  mass  numher.  as  Ph  20(». 
with  a  numher  below  in  this  case  20  which  gives  the 
percentage  abundance  (d  that  jiarticular  isot(q)e  iti  the 
element  lead  as  found  in  nature.  At  the  bottom  of  each 
square,  in  the  oval,  is  given  the  thermal  neutron  ah- 
sorj)tion  cross  section  in  harms. 

Stable  lsot<)i)e.s  u  illi  tsonieric  States.  At  some  mass 
numbers  as  207  for  lead  (refer  to  Fig  15l — i.soto|K‘s 
are  found  whidi  though  tiormallv  stable  nonetheless  <!o 
sometimes  exist  in  a  radioactive  state.  Such  isotojHvs  are 
shown  on  the  (hart  with  a  shaded  section  which  includes 
the  same  information  as  that  for  a  normallv  stable 
i.sotoj)e.  In  the  lower  lelt  corner,  however,  is  an  unshaded 
square  which  gives  the  half  life — 0.{>  seconds  for  lead 
207 — the  method  of  radioactive  decav  (the  sv  mbol  IT 
meaning  isomeric  transition  and  indicating  that  there 
is  no  particulate  discharge  during  d(“cav.  hence  no  change 
in  either  atomic  or  mass  number*  and  the  photon 
strength  of  the  gamma  radiation  which  will  be  emitted 
its  the  isonier  decav s  to  the  stable  state;  in  the  case  of 
lead  204  it  is  indicat(‘d  that  two  gamma  ravs  are  emitted, 
one  photon  having  an  energv  of  1.05  Mev  and  the  other 
0.55  Mev.  Ihe  existence  of  a  radioactive  istuner  in  com¬ 
mon  with  a  stable  isotope  is  usuallv  transient  and  results 
from  previous  radioactive  decav  <d  some  other  isoto|)e 
with  delaved  emission  of  the  gamma  radiation. 

ISaturally  Radioactive  Isotojies.  Iveferring  again  to  Fig 


15.  manv  elenumts  as  found  in  nature  have  isotopes  which 
are  radioactive.  Ihese  are  shown  on  the  chart  in  stpiares 
which  give  the  svmbol  (d  the  element  and  its  mass  num¬ 
ber  (as  Titanium  20(>  I  its  half  life  (as  5.1  minute  for 
l  i  205!*.  the  nuHhanism  of  decav  and  the  energy  <d  the 
emitted  radiation  (as.  for  Ti  20o.  an  electron  having 
1.79  M*“v  and  four  gammas  having  2. (>1-5  Mev.  (I.5i*i  Mev. 
0..51  Mev  and  from  0.2.5  to  0.d((  .Mev  *. 

(a*  l.ong  Half  Lives.  Isotopes  having  long  half  lives, 
as  uranium  254.  are  identified  on  the  chart  by  scpiares 
with  black  top  st'ctions  and  a  shach^l  remimh'r.  Long 
half  lives  usuallv  are  of  the  order  of  hundreds  of  thou¬ 
sands  of  vears  or  more. 

(hi  Short  Half  Lives.  Tm*  (hart  identifies  i-otopes  of 
this  tv|K‘  bv  s(|uares  with  black  top  sections,  the  remain¬ 
der  of  th(*  s(|uare  being  unshaded.  The  isotopes  (d  lead 
with  mass  numbers  of  210.  21 1,  and  212  (refer  to  I' ig 
15*  are  examples  of  this  tvpe  (d  isotop(“.  Keference  to 
the  full  chart  will  show  manv  isotopes  which  are  identified 
as  having  “short"  half  lives  (*ven  though  the  time  is  of  t!ie 
order  of  tens  (d  thou>an(ls  oi  vears. 

(c*  dypical  Decay  l*rocess«*s.  All  naturallv  radioactive 
isoto|tes  decay  bv  ennssion  of  some  tv|H‘  of  charged 
particle,  the  element  being  transnmt(‘(|  therebv  to  another 
and  more  stable  isot(»p(‘  (»f  some  other  element.  Ihe  two 
most  common  forms  of  natural  radioactive  decav  involve 
either  tin*  emission  of  a  beta  particle  in  a  reaction  such 
as  (refer  to  Fig  15* 

„Ti-""  ,e"  *  -M'b-"" 

or  the  etnission  (d  an  alpha  particle  in  a  reaction  such  as 

►  ...a'  ‘  ,M,'lh--'' 

In  all  such  cases  the  radioactive  chain  of  decay  continues 
until  eventuallv  a  stabh*  isotope  is  fornu'd. 

(  1  *  The  uranium  chain  or  “series".  Fig  Hi  shows  the 
seri(s  (d  (h'cay  processes  follow(‘(l  bv  uranium  25}>  as  it 
decays  to  eventual  stabilitv  as  lead  2(W(.  Tlu'  e(piation 
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small  amount  (d  bismuth  214  emits  an  al|)ha  particle  to 
transmute  to  thallium  210  which  tlum  (‘inits  a  b(‘la  in 
decaying  to  lead  21(t:  the  remaining  sle|»,  alpha  emission 
with  transmutation  to  lead  20(>.  is  the  same  as  for  tin* 
main  series. 

Fig  17  shows  a  similar  decav  series  l(‘a(rmg  from 
thorium  252  to  lead  20i>.  whereas  Fig  Id  .shows  the 
actinium  decav  chain  from  uranium  255  to  lead  207. 

From  ((Uisiderations  of  the  above  series  it  is  at  once 
evident  that  if  one  started  with  an  initiallv  pure  block 
(d  uranium  2.5€».  or  thorium  252,  or  uranium  25.5,  the 
block  would  soon  contain  varying  numbers  of  atoms  of 
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main  t'lniimts.  I'  l*>  illdrtraU's  lliis  jMiitit  In  indicating 
llic  l\|(cs  uf  atomic  "im|)Ui itics’  tlial  would  develop  in 
uranium  2d.),  rnentually  I  at  time  iutinit\.  in  tlieor\). 
tlie  entire  block  w<»idd  be  degraded  to  stable  lead  207. 

ii li liri<illy  liadinncl ive  Isoloprs.  |>\  means  of  nuclear 
bombardment,  stable  i>otope>  can  be  made  radioactive. 
Lead  2tt'>.  for  example  (  reler  to  I'ij;  l.")i.  is  an  artilieiallv 
radioa«  ti\e  isotope  with  a  half  lile  of  .d..d  hours:  it  (bnavs 
b\  emitlin<z  au  eb'ctiou  I  with  no  attendant  gamma  emis¬ 
sion!.  \ll  artilicialK  radioactive  isotopes  art*  shown  on 
the  chart  (»f  the  nuclides  in  unshaded  scpiares. 

(a!  With  isomeric  states.  In  sonu'  eases  two  radio¬ 
active  atoms  of  the  same  radioactive  isotope  share  dif¬ 
ferent  methods  of  decav.  Iti  such  eases  tbev  are  said  to 
constitute  isomeric  states.  Osmium  1*)1.  for  exam|)le. 
occurs  in  one  isomeric  state  having  a  half  life  of  14 
hours;  this  isomer  decav s  hv  isomeric  transition  (no 
|)articulate  emission!  through  discharge  of  a  tt.074  Mev 
gamma  rav  to  h«‘come  its  “sister”  isomer  of  the  same 
isotop<‘:  the  latter  slate  is  a  radioactive  isotope  with  a 
half  life  of  It*  davs  which  decavs  with  emission  of  an 
electron  and  two  gamma  photons. 

Tnmsuranic  lAftiieuls.  I  ranium  is  the  heaviest  element 
found  in  nature  and  uranium  2.‘h'5  the  heaviest  natural 
isolo|»e  (note  on  the  chart  of  the  nuclides  that  two  heavier 
artificiallv  radioactive  isotopes  of  urarnum  have  been 
manufa<  tured  I .  Hv  processes  of  nuclear  homhardinent 
a  gretup  of  man-made  elements  have  been  transmuted 
from  natural  isotopes.  This  group,  all  consisting  of  ele¬ 
ments  heavier  than  uranium,  are  known  as  the  tranuranic 
elements.  It  is  probable  that  the  number  of  transuranic 
elements  will  increase. 

Positron  Production.  In  some  cases  artificiallv  radio¬ 
active  isotojies  decav  hv  converting  a  proton  into  a  neu¬ 
tron.  thus  decreasing  the  atomic  numher  hv  one  while 
leaving  the  ma.ss  numher  unehang*-d.  When  this  occurs 
the  reaction  is  of  the  form 

,;,,Th'-'^_>.  ,e"  i  r.dhl'--" 

file  >v  mhol  4.ie"  indicates  a  |»ositivelv  charged  particle 
having  the  mass  of  an  electron  and  e(|ual  charge,  hut  of 
ojtposite  sign;  the  particle  is  known  as  a  positron  and. 
as  discussed  in  the  next  section,  is  verv  short-rived. 

Positron  Annihilation.  W  ithin  a  fraction  of  a  second 
after  emission  from  a  decaving  atom  (or  after  origin 
through  ”|»air  forn!alion  "l  a  positron  finds  an  electron, 
the  two  charges  neiitrali/e  one  another,  and  the  mass  of 
both  electron  and  positron  is  annihilal(‘d  through  con¬ 
version  to  energetic  radiation  in  the  form  of  a  gamma 
photon,  knowing  the  rest  masses  of  the  two  particles 
the  energv  e<|uivalenl  of  the  gamma  can  he  calculated 
from  Linslein's  mass-energv  relationship  le(|ualion  o! 
and  will  he  found  to  e(|ual  1.02  Mev. 

Pair  l  orniation  (daninia  Conversion ) .  A  situation 
directiv  opposite  to  that  of  positron  annihilation  some¬ 
times  occurs  when  a  gamma  rav  of  sufficient  strength 
strikes  a  target.  If  the  gamma  photon  is  stronger  than 
1.02  Mev  (the  energv  equivalence  of  two  electron  masses! 
the  gamma  mav  he  converted  to  an  elec'ron  and  an 
associated  positron;  in  this  lase  the  mass  of  the  |»articles 
is  produced  by  a  conversion  from  energv  (the  target  is 
unalfected,  acting  meridy  as  a  kind  of  nuclear  catalyst). 


Internal  Conversion.  In  .-ome  cases  a  gamma  ray 
leaving  the  nucleus  of  a  decaving  atom  may  energize  an 
orbital  electron  causing  it  to  he  emitted  from  the  atom, 
.Note  that  in  ca.ses  of  internal  conversion  the  electron 
which  leaves  is  aeluallv  a  part  of  the  original  atom, 
whereas  in  the  usual  case  of  electron  emission  during 
beta  dicav  tlie  emitted  particle  forms  during  the  decay 
process  (in  transforming  a  neutron  to  a  proton!. 

K -Capture.  It  has  previouslv  been  noted  that  an  atom 
can  he  transmuted  to  an  element  of  lighter  weigh. t  by 
forming  and  emitting  a  positron.  Ihe  same  effect  is 
sometimes  realized  without  positron  formation:  in  this 
ca.se  an  orbital  electron  usuallv  from  the  innermost  or 
A  orbit  Is  captured  hv  the  nucleus  and  used  to  neutral¬ 
ize  the  ch  arge  on  a  proton. 

Products  of  \uelear  Processes.  Fig  2(t.  rejiroduced 
from  an  in.set  on  the  large  chart  of  the  nuclides,  shows 
the  wav  in  which  isotopes  change  jiosition  on  the  chart 
as  a  result  of  receiving  or  losing  a  particle.  Thus,  a  neu¬ 
tron  entering  increases  the  mass  numher  hv  one,  but 
does  not  bring  about  a  transmutation.  An  entering 
nucleus  of  the  11’  isotope  introduces  one  proton  and 
two  neutrons  so  the  original  nucleus  is  transmited  to  a 
new  element  with  atomic  numher  greater  hv  one  and 
with  mass  numher  greater  hv  three.  An  entering  duetron, 
brings  in  one  proton  hut  two  nucleon.s  so  the  atomic 
numher  increases  by  one  and  the  mass  numher  by  two. 
Kither  emission  of  a  positron  or  K-capture  of  an  orbital 
electron  reduces  the  atomic  numher  hv  one  without 
change  in  the  mass  numher.  I  he  various  other  displace¬ 
ments  shown  in  Fig  20  can  he  similarlv  explained. 

(a!  Beta  Stability.  On  the  chart  of  the  nuclides  a 
dashed  irregular  line  runs  diagonally  upward  and  to  the 
right  (refer  also  to  Fig  L)l.  This  is  known  as  the  line  of 
beta  stability  and  approximate  being  a  locus  of  the  most 
stable  of  nuclides.  Radioactive  isotopes  to  the  left  of  the 
beta-line  often  decay  toward  the  line  hv  emissi(»n  of  a 
plus  beta  (positron)  whereas  similar  isotoj)es  on  the 
right  of  the  line  are  likely  to  decay  hv  emitting  a  beta 
l)article  (electron!. 

Displacements  Caused  h\  .\uclear  Bombardment.  Most 
of  the  problems  of  interest  in  connection  with  radiation 


Fig.  17.  TIve  ttiorium  series. 
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dainafie  are  eaused  li\  luuleai  iMtiiiliardmenl.  1  21 

(also  rcjtrudiiced  from  (lie  eharl  of  llie  luulidest  shows 
isotopie  dis])la<ements  resultiii'r  from  Ixpiial  mielear 
liomhardmenis.  1  lius.  if  an  eiileriiijr  al|»ha  particle 
knock's  out  three  neutrons,  the  net  effect  on  the  atom  is  a 
gain  of  two  ])rotoM>  ami  a  loss  of  one  neutron:  the  atomic 


numher  increases  h\  two  and  llie  ma-s  nuinhcr  h\  oiu“. 
Similar  explanations  will  he  noted  for  the  other  displace¬ 
ments  that  are  shown  in  f  ig  21.  In  «  onn(*ction  with  re¬ 
actorshielding  two  of  the  most  im|M)rtant  reaction*  *hown 
on  Fig  21  are  the  neutron-gamma  and  the  gamma-neu¬ 
tron:  these  leactions  ha\e  alreadv  heen  di-cussed. 


9.  NUCLEAR  ENERGY 


In  preceding  sections  \arious  t\pes  <d  nuclear  re¬ 
actions  have  heen  discussed  and  in  main  cases  it  was 
noted  that  dissi|»ation  of  energy  (often  as  gamma  ravsl 
accompanied  the  nuclear  change.  The  present  section 
investigates  the  source  and  magnitude  of  the  cnergN 
associated  with  nuclear  reactions. 

Endothermic  Processes.  lU  laboratory  methods,  using 
particle  accelerators  such  as  the  cylatrou.  nuclear 
particles  can  he  given  sullicienl  kinetic  energy  to  enahlc 
them  to  enter  a  nucleus.  As  an  example  consider  a  re¬ 
action  in  which  an  alpha  particle  is  list'd  to  homhard  a 
nitrogen  nucleus: 

2a^  -•  >  s'd*  ill' 

The  total  rest  mass  entering  into  the  reaction  is  f.(Ktd{!<> 
amu  for  the  alpha  and  1  f.OOToO  amu  for  the  nitrogen 
nucleus  or  a  total  of  Ifl.OlFW  amu.  I'he  resultant  oxygen 
nucleus  ha*  a  mass  of  1 7.(t0ir>0  amu  and  the  proton  a 
mass  of  l.Oddld  or  a  resultant  total  mass  of  l«>.0126d 
amu.  Ihus.  the  effect  of  this  reaction  has  heen  to  hring 
about  a  mass  increase  of  (t.(ldl21  amu.  I  his  mass  must 
have  come  into  existence  as  a  result  of  au  energy  con¬ 
version  and.  since  1  amu  is  eipiivalcnt  i  hy  eipiation  «>) 
to  931.1  Aley.  it  follows  that  the  homharding  alpha 
particle  must  haye  possessed  a  minimum  kinetic  energy 
of  1.153  Mev.  In  a  reaction  of  this  kind  it  is  ey  ident  that 
the  transmutation  can  only  he  achieyed  hy  .y/z/i/i/v/ng 
energy  from  some  outside  source. 

Exothermic  l*rocesses.  In  contrast  to  the  above  case 
consider  the  bombardment  of  a  lithium  atom  yvilh  a 
jiroton.  the  reaction  being 

,Fi-  (  ,IP— >  2,a' 


Fig.  18.  The  actinium  series. 


Here  the  original  nucleus  of  ll.(i.)99  X  Id-'  gram  mass 
and  the  bombarding  proton  of  l.(»T15  X  Id-'  gram 
mass  yield  two  alphas  each  of  yyhich  has  a  mass  of 
(•.(tldl  X  Id-'  grams.  1  he  result  of  the  reaction  is  a 
mass  redmtion  of  d.03d(>  X  Id-'  gram.s  corresponding 
to  an  energy  release  of  approximately  2d  \ley.  Some 
conci'ption  of  the  magnitude  of  mass-energy  conyersion 
processes  can  be  «ditaincd  by  noting  that  the  2d  Mev 
r  leased  in  this  cast*  Is  Id  million  times  a*  much  energy 
»is  yyoiild  haye  been  obtained  from  the  ordinary  process 
id  burning  one  molecule. 

Eission  l*rocesses.  Ml  of  the  nuclear  reai  tions  so  far 
considered,  whether  due  to  radioactiyi*  decay  or  to  nuclear 
bombardment  haye  iiuolyed  transmutation  of  an  element 
(or  mass  change  id  an  isoto|)e  of  an  element  i  a*  a  rc-ult 
of  either  lo.-s  or  capture  or  transfer  by  the  nucleus  of  a 
proton  or  a  neutron.  In  the  field  of  nuclear  poyver, 
procc.-ses  of  the  type  alicady  considered  arc  ycry  im¬ 
portant  in  term,*  of  shielding,  of  radiation  damage,  and 
of  health  ha/.ard.  Ihit  the  ycr\  heart  of  the  niii dear  poyver 
s\st«“ni  the  reactor  is  based  on  an  entirely  dilTerent 
kind  of  nui  lear  reaction,  the  |»rocess  of  fission. 

Fis-ion  represent.s  an  actual  breaking  of  the  nucleus, 
a  splitting  into  large  heavy  (i-sion  products  caused  by 
ap|;lication  of  external  force.  One  common  analogy  u-ed 
to  describe  fission  is  tliat  of  a  drop  of  liipiid.  |{efcrring 
to  Fig  22  yi'Uali/e.  as  at  the  left  of  the  figuie.  a  small 
dro|)  whii  h  is  maintained  by  surface  tension  in  practically 
spherical  form.  If  force  is  applied  to  this  drop  it  will 
elongate,  but  .surface  tension  y\ill  continue  to  hold  it  iu 
elll|itical  form.  As  the  application  of  force  continues  the 
drojilet  will  tend  to  distort  into  the  form  of  a  dumbbell. 
In  this  latter  form,  considering  the  drop  now  to  be  com¬ 
posed  of  nuclear  fluid,  the  positively  charged  jirotons 
in  the  two  ends  of  the  dumbbell  would  be  sidtject  to 
Foulomb  r-'pulsion.  .so  that  the  tendency  would  now  be 
for  the  separation  to  continue:  at  fission,  the  two 
irregularly  shaped  fragments  would  each  be  pulled  back 
into  spherical  from  due  to  surface  tension. 

(al  Heactor  Principles.  In  the  most  common  of  nuclear 
reactors  the  “fucr"  or  material  to  undergo  fission  is 
uranium,  usually  enriched  with  a  larger  ))ercentage  <  f 
the  I  -  is<»tope  than  is  found  in  natural  uranium.  1  he 
reaction  in  which  the  uranium  fissions  is 
,,n'  ‘  .,jl  -  — ►Fi.ssion  products  ♦  2^7  (statistically  I  n. 
Fach  r-'’’  atom  that  fissions  releases  approxima'ely  2tll) 
Mev.  hence  it  can  be  shown  that  the  complete  fission  of 
all  atoms  in  one  pound  of  I  would  release  as  much 
energy  as  would  the  burning  of  two  million  pounds  of 
coal. 

In  nature  fissions  occur,  but  only  in  isolated  ca.ses  as 
the  neutrons  released  by  a  fission  almo.«t  alwav  are  ab¬ 
sorbed  by  some  other  material  before  they  come  in  con- 
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lact  uilli  anollu  i  fi->i(»nal>l(‘  atmii  <»f  I 1)\  fiirichiiiji 
llie  fiit*l.  liowoMT.  and  1»\  |tr<»\  idiiis;  mean:*  of  reducing 
the  sijH'cd  of  llic  neutrons  from  fa>t  to  thermal  it  is  pos¬ 
sible  t<»  u>e  one  neutron  from  each  fission  to  bring  about 
a  .suhse(|uent  h-sion.  I  he  basic  i)rinciple  of  reactor  oper¬ 
ation  is  to  >b(\v  the  neutrons  I  slow  neutrons  fissicui  I 
but  do  not  fission  I  -  (  and  to  conser\e  one.  but  not 

more  than  one.  ior  establishing  a  chain  reaction.  If  (»ne 
is  not  conserved  the  rea<li(m  will  cease,  whereas  if  anv 
appreciable  nundier  ( stalistieallv  i  more  than  one  are 
utili/ed.  the  subsctpient  fission  rate  would  increase  and 
the  chain  reaction  would  go  out  <d  control  (as  in  an 
atomic  bond)  c‘\plosioni. 

In  so-called  breeder  reactors  one  of  the  fast  fission 
neutrons  i>  iisi'd  to  sj)lit  a  I  atom  with  subsecpient 
production  of  |)lutonium  which  is  itself  fissionable,  fbe 
reaction  i' 

uA  -  -  „n’  (fasti-^  ,.,l 

fbe  I  -  ha-  a  half  life  of  2.'i  mimite>  and  decavs  to 
neptunimn  b\  tin*  redaction 

a. 

I'lic'  ne|jtunium.  with  a  half  life  of  2.'^  days  then  decavs 
to  the  dc‘'iic‘d  |)roduet.  fi-sioiiable  plutonium,  bv  the  re¬ 
act  ion 

!.:i\p-  ’' — ►  _ie" 

in  usual  powcM  reac  tors,  bowevc'r.  eveuv  effort  is  made 
to  tlierniali/e  all  the*  fast  neutrons. 

<b)  Tv|h‘s  of  Moderators.  I’ig  23  shows  cliagrani- 
maticallv  the  secpience  of  events  in  a  tv  jiical  power  reactor. 
A  neutron  from  some  outside*  source,  as  cosmic  radiation, 
strike's  a  I  *•*’’  atom.  The  fission  products  move  apart  at 
high  vedeecitv  and  in  o|)posite  elirt'ction  (to  conserve 
momentum)  and  tlieue  is  a  simultaneous  release  of  (in 
this  easel  three  fast  neutrons,  'fbe  neutrons  jiass  through 
a  surrounding  material  known  as  a  moderator.  Sedectioii 
of  a  matcMial  for  the  moderator  is  based  on  its  ahilitv 
t))  slow  down  fa't  neutrons  with  a  minimum  of  absorp¬ 
tion.  In  some*  ea'i'  the  moderator  and  the  fuel  are  in- 
timatedv  ble*nde*d  (a  homogeneous  reactor  I  while  in  other 
cases  the*  fuel  is  inserte*el.  as  a  stick  of  enriched  uranium, 
at  interval  through  the  moderator  (heterogeneous  re¬ 
actor  I . 

In  the*  I  ase  shown  in  I*  ig  23  the  moderator  absorbs 
one  neutron,  allows  a  second  to  escape  from  the  svstem. 
but  the*rmalize*s  the  third  neutron  which  then  goes  on  to 
strike  a  1  ■*’’  atom  and  rejieat  the  whole  series  of  proc¬ 
esses. 

(c)  I  \  pes  of  llelleetors.  Since  a  reepiirement  for  main¬ 
taining  a  chain  re*aetion  is  conservation  of  thermal  neu¬ 
trons,  it  follows  that  the  volume  of  the  reactor  must  he 
suflicientlv  gre*at  to  permit  slowing  down  the  neutrons 
before  they  esca|)e.  One  means  of  re*ducing  the  necessarv 
“critical  "  size  is  to  enclose  the  re*actor  in  a  material 
which  v.ill  relle*<  t  or  divert  the  neutrons  and  turn  their 
path  back  into  the  moderator.  Such  a  material,  used  out¬ 
side  the  fuel-moderator  section  hut  inside  the  protective 
shield,  is  known  as  a  reflector. 

(ell  basis  of  control.  In  simplest  terms  the  control  of 
a  rc'actor  re*epiires  maintenance  of  conditions  such  that 
one  neutron  from  each  fission  cause's  a  subsequent  fission. 


Fig.  19.  Atoms  of  twelve  elements  in  a  block  of 
decaying  uranium. 


If  the  number  is  less  than  one,  the  number  of  fission  per 
unit  time  will  continually  decrease  until  the  chain  re¬ 
action  ceases  and  the  reactor  is  inoperative.  If  the  number 
exceeds  one.  the  number  of  fissions  j)er  unit  time  will 
e*ontinue  to  increase  until  an  explosion  shatters  the  fuel- 
moderator  unit  and  thereby  brings  the  svstem  I  in  this 
case  s\ stems!  i  volume  below  the  reejuired  critical  value, 
rims,  control  re*e|uires  having  the  number  less  than  unity 
while  reducing  the  power,  gioater  than  unity  while  in¬ 
creasing  the  power,  but  e.-sen'iady  uniiv  at  anv  time,  and 
for  anv  power,  during  which  the  power  output  is  to  be 
hedd  constant. 

From  the  foregoing  discussion  it  follows  that  control 
is  achieved  hv  altering  the  rate  at  which  neutrons  are 
absorbed.  (Control  rods  made  of  material  which  has  a 
high  capacitv  for  neutron  absorption  are  lowered  into 
the  rt'actor  case  when  it  is  desired  to  decrease  the  power 
or  to  shut  the  svstem  down.  (!onverselv.  raising  the  rods 
decreases  the  neutron  absorption  and  therebv  increases 
the  number  of  fissions  per  unit  time. 

(el  Principles  of  Shielding.  To  produce  20, 000  hp  as 
power  a  nuclear  reactor  would  have  to  operate  at  a 
rating  of  the  order  of  100.000  hp.  .Assuming  leakage 
from  the  shield  as  2' e  of  this  amount  would  give  radi¬ 
ation  from  the  shield  at  a  rate  of  2000  hp.  At  a  distance 
of  some  20  feet  from  the  reactor  a  man  would  receive 
only  about  one  thousandth  of  this  or  2  hp.  Human  toler¬ 
ance  to  radiation,  however,  is  limited  to  rece|)tion  at  the 
rate  of  one  hundredth  millionth  of  a  horsepower  ( over 
a  forty  hour  week  I  so  that  it  is  verv  ev  ident  that  the 
problem  of  providing  adequate  shielding  is  indeed  a 
serious  one. 

Fortunately  shield  thickness  is  ))roportional  to  the  log 
of  the  strength  of  the  source  so  that  the  weight  or  thick¬ 
ness  goes  up  slowlv  for  increa.sed  power.  Thus,  if  a  two 
foot  thick  .shield  were  adequate  for  a  source  that  was  one 
hundred  times  too  strong  a  three  foot  thick  shield  would 
suffice  for  a  source  one  thousand  times  too  strong. 
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The  (leriign  of  shielding  is  he\oti(l  the  scope  of  this 
presentation.  Ho\\e\er.  shielding  principles  (that  is.  the 
mechanisms  h\  which  different  materials  ahsorh  or  at¬ 
tenuate  radiation  I  are  of  fundamental  importance  in 
terms  of  radiation  damage  and  will  receive  detailed  con¬ 
sideration  in  a  later  section. 

Fusion  l*rort\ss.  Ihe  process  of  fission  in\ol\es  the 
breaking  up  of  a  heavy  element  nucleus  into  two  or  more 
lighter  element  nuclei.  Fusion,  on  the  contrarv.  is  a 
process  in  which  the  nuclei  of  a  light  element  are  com- 
hined  to  form  the  nucleus  of  a  heavier  element.  During 
the  process  of  comhination  the  rest  mass  decreases,  so 
that  a  corresponditig  (and  \er\  large  i  (]uantit\  of  energx 
is  liberated. 

(al  .Solar  Source  and  Activation  of  the  H-Hoinh.  for 
main  vears  scientists  wondered  concerning  the  energv 
output  t»f  the  sun.  Solar  radiation  occurs  at  a  rate  of 
over  100  million  million  million  kilowatt-hours  |)er  sec¬ 
ond.  vet  the  sun  has  continued  to  exist  for  a  period 
inestimahlv  longer  than  could  jiossildv  he  explained  if 
this  energy  release  were  a  result  of  the  usual  process  of 
combustion.  Finallv.  in  1020.  a  theorv  was  expounded 
which  justified  the  sun's  long  existence  hv  ex|)laining  the 
huge  energv  liberation  as  a  mass-etiergv  conversion  (in 
accord  with  Finstein's  theorv  as  summarized  in  eejuation 
8l.  The  sun  now  is  known  to  liberate  energv  as  a  result 
(»f  a  thermonuclear,  or  fusion.  })rocess  in  which  hvdrogen 
is  transmuted  to  the  heavier  element  helium.  In  providing 
its  great  stream  of  radiant  energv  the  sun  converts  1 
million  tons  of  mass  per  second  into  energv  (as  a  mass 
defect  in  the  hv drogen-helium  fusion  process  I .  vet  ac¬ 
cording  to  present  estimates  it  has  a  remaining  life  of 
some  l.v  million  million  vears. 

One  basic  re(juirement  of  the  fusion  process  is  an  ex¬ 
tremely  high  temperature.  Because  of  this  there  is  no 
present  reason  to  expect  that  man  will  ever  be  able  to 
use  nuclear  fusion  in  a  controlled  |)rocess  and  for  |)eace- 
time  purpose.  It  has  been  announced  that  explosive  fusion 
has  been  attained  in  a  hvdrogen  bomb,  but  it  has  also 
been  suggested  in  the  press  (unclassified  reports  oti  the 
subject  give  no  adequate  answer  i  that  the  necessary 
high  temperature  needed  for  fusion  was  obtained  bv  using 
an  ordinary  t!l  fission-tv pe  at<tmic  bomb  to  "trigger" 
the  hydrogen  bomb. 

At  present,  therebtre.  metallurgical  limitations  with 
respect  t<»  temperature  indicate  that  c(»ntrolled  us<*  of 
fusion  is — if  at  all — for  the  indefinite  future.  The  justifi¬ 
cation  f<»r  inclusion  here  of  material  on  the  subject  is  to 
inform  the  reader  to  a  point  such  that  he  will  at  least 
not  be  taken  in  by  recurrent  implications  in  the  press 
that  a  "harnessed  H-bomb  '  will  soon  be  of  use  to  man; 
on  this  subject  the  engineer  can.  for  once,  avoid  having 
to  (|ualify  and  c<tnimit  himself  vvi:h  a  flat  statement  that 


within  the  present  fors<-eable  metallurgical  limitations 
controlled  fusion  is  impossible. 

(bi  The  I’roton-I’roton  (]hain.  Id  round  out  the  dis¬ 
cussion  of  nuclear  reactions  it  is  (h'sirabie  to  iin  icatc 
the  processes  which  occur  in  a  tvjiital  thermonuclear 
lusion.  Ihe  first  reaction  involves  the  cond)ination  of  two 
prototis  (recalling  that  a  jiroton  is  a  hvdrogen  nucleus  i 
to  form  a  heavv  hv<lrogen  nm  lcus  (a  deutt'ron  i  accord¬ 
ing  to  the  e(|uation 

,11'  ,ll'->  ,1F  +  .,e- 

Ihe  second  reaction  is  one  in  which  a  deuleion  and  a 
proton  combine  to  form  a  helium  nuc  leus 

,||-  i  ) M '  —  >  .Me’’  f  gamma  phecton 

If  each  of  the  above  leaclioits  is  ccni'idered  to  occur 
twice,  the  subse(|uent  leaction  is 

die'  ♦  ,lle"— >  die'  +  ,11'  •  ,11' 

The  net  effect  of  the  five-  leac  tion  is  a  combination  of 
four  hydrogen  nuclei  (jirotoiisl  to  form  a  Indium  nucleus 
with  assmiatcnl  c*mission  of  a  gamma  rav. 

(  1  (  Available  energv.  Ihe  rc’st  mass  of  four  hvdrogen 
atoms*  is  1.0d2.il»  amu  whereas  the  rest  ,,iass  of  the 
resultant  helium  atcmi  is  l.lKt.T'tT  amu.  The  ma^^  defect. 
0.021)71  amu  is  ecpiivalent  to  an  energv  release  of  2(».7 
Mev.  In  the  case  of  the  sum  one  gram  of  its  niass  contains 
2  X  10-'  protons  so  if  all  these  were  usc*d  up  ii,  fusion  the 
net  energv  release,  for  oin*  gram,  would  be  a.i.OOO  kilo¬ 
watt  hours. 

Summary  of  the  (.onrei>l  of  Hindiu'^  h.ner^y.  In  the 
c  ase  of  all  nuclides  the  rc*st  mass  of  the  nuc  leus  is  less 
than  the  sum  of  the  rc*st  masses  of  tin*  individual  proton.s 
and  neutrons  of  which  the  nucleus  is  c-omposc*cl.  Ihe 
difference  in  mass,  called  the  mass  defect,  is  c*c|ual  (in 
energy  units)  to  the  so-called  binding  energy.  Taking  the 
helium  nucleus  (an  alpha  jtarticle)  as  an  example  the 
mass  clefc*c  t  amounts  to  0.0.1021)  amu.  Bv  the  Finsteinian 
mass-energy  ecpiation  (B)  the  c'orre'ponc! ing  value*  of 
the  binding  energv  is  0.0.1021)  X  1 .00  >  10 -*  X 

( .1  X  10"’)-  or  4..A2  X  10  ’  c*rgs.  The  energy  per 
particle  (there  being  four  partich*s  in  an  alpha)  is  l.Fl  X 
10"  ergs  and  the  energv  per  unit  mass  is  )  l.l.'l  X  10  ’)/ 
(1.00  X  10"^)  or  7  X  10"'  erg/gram.  In  comparison 
with  this  value,  gravitational  energv  amounts  to  approxi¬ 
mately  10’  ergs  per  gm  and  the  energv  releasc*cl  in  a 
"chemical  '  explosion  is  of  the  order  of  10'-  ergs  pc*r 
gm:  thus,  the  nuclear  energy  relc*ase  is  10'''/|0'-  or  one* 
million  tinies  as  great  as  that  of  chemical  explosion  and 
a  billion  billion  times  greater  than  gravitational  energy. 
rhc*se  facts  give  sc),i,e  i)iclication  of  the  rc*ason  why 
nuclear  rc*actc)rs  afford  suc  h  treniendou-;  potent ialitic*s  as 
source's  of  future  power. 


10.  RADIATION  DAMAGE 


In  early  nuclear  reactors  radiation  damage  was  prac¬ 
tically  a  negligible  problem.  In  order  to  rc'cluce  the 
transmitted  radiant  flux  to  a  level  such  that  no  jehvsio- 
logical  hazards  were  involved,  it  was  custenarv  to  "over- 
design"  the  shielding  to  an  extent  which  practically  elim¬ 
inated  |)ossibility  of  hazard  of  any  kind.  In  consider¬ 
ing  the  use  of  nuclear  rc*actors  for  prac  tical  applications 


the  situation  is  c|uite  cliffc*rent.  The  shield  should  be  as 
light  as  pos.sible.  hence,  must  be  designed  to  reduce 
lc*akage  of  radiation  to  an  acceptable  tolerance  value 
without  providing  undue*  safetv  factoo. 

*Thc  re-si  of  tlif  aittni-s  i.itlitr  tlian  of  the  tmclei  are  U'sed  !»,r 

.•simplicity  htcause  the  re-t  ma-'scx  of  the  orbital  electrons  balance  out. 
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III  aclual  iiraclice  the  n-acliir  mu.-t  lie  paitialK  shielded 
to  jtievent  radiation  (luxes  of  an  order  of  inajiiiitude 
such  that  materials,  eom|>onents.  and  s\  stems  would  he 
either  damaged  or  render(‘d  inelTeetive.  The  (|uestion. 
then,  is  what  elfei  t  will  suc  h  radiation  ha\e  on  materials, 
roinpoiients  and  s\ stems  which  must  necessarily  he  lo¬ 
cated  in  the  reactor  area  space.  The  o\erall  prohlem 
iiUdUing  estimation  id  the  expected  flux,  recognition  of 
lli*‘  mechanisms  h\  which  damage  can  occur,  test  to 
determine  the  extent  of  radiation  damage  to  a  given 
material,  and  jirohahle  further  test  to  determine  the 
comhined  (Mu  ironniental  inlluences. 

/  arums  (^la.s.si ficaiions.  In  attem|)ting  to  establish 
some  basis  for  estimating  or  aniicipating  radiation  dam¬ 
age  a  first  reipjirement  i~  recognition  (d  the  kinds  and 
<trengths  and  sources  of  the  radiations  whiih  are  re¬ 
sponsible  for  the  effects  produced.  Three  fundamental 
classifications  can  be  used; 

lal  li\  t\|)e.  Radiant  bombardment  is  either  of  a 
particulate  or  of  an  electromagnetic  origin.  Bombarding 
particles  include  al|)ha  ra\s.  beta  ra\s.  cathode  ravs 
(betas  of  lower  \elocit\i.  neutrons,  fission  recoil  frag¬ 
ments.  or  |tositi\e  ions  which  have  undergone  accelera- 
t  ion.  Kle.  tromagnetic  wa\es  all  have  essentialU  the  same 
'  haracteristics;  their  fundamental  difference  is  wa\e 
h-ngth  which,  in  turn,  determines  photon  strength. 
'I\|)ical  bombarding  waves  are  gammas  ‘■hard"  and 
"soft"  I  or  \-ra\s  (of  extranuclear  origin  I. 

(bl  B\  weight.  Bight  radiation  includes  betas,  \-ra\s. 
and  gamma  ra\s.  Heavy  radiation  consists  of  particulate 
matter  of  substantial  mass:  alpha  particles,  neutrons, 
fission  recoils,  and  accelerated  ions. 

(cl  B\  source.  I  he  nuclear  reactor  is  itself  the  source 
of  primary  radiation  consisting  of  betas,  neutrons,  fission 
recoils,  and  "hard"  gammas.  The  shielding,  or  other 
exposeil  or  activated  materials,  mav  be  responsible  for 
radiant  fluxes  due  to  betas,  cathode  ra\s  ("soft"  betas), 
accelerated  ions.  X-ra\.«.  and  gamma  ra\s  (the  latter 
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usualK  re'ulting  from  a  nuclear  reaction  in  which  ab- 
sor|)tion  of  a  neutron  is  accompanied  by  emission  of  a 
gamma  i . 

Of  the  |)rimarv  radiation  it  is  important  to  note  that 
onlv  neutrons  and  gammas  present  a  shielding  problem. 

hfject  oj  \-l\a\s  amt  (iaiiiaia  Rays.  In  terms  of  cause 
of  radiation  damage  all  "light  '  radiations  produce  their 
effects  indirectlv  through  production  of  fa^t  electrons 
which  then  pass  through  the  material,  \-ra\s  and  gamma 
ravs  produce  such  electrons  bv  three  mechanisms: 

(al  IMiotoelectric  Kffeit.  I’reviouslv  .\-ra\s  were 
shown  to  occur  as  a  result  of  bombardment  of  a  target 
with  electrons,  dhe  reverse  effect  sometimes  occurs  when 
a  target  is  bombarded  with  gamma  ravs;  in  this  case 
the  electromagnetic  radiation  energizes  electrons  in  the 
target  and  knocks  them  out.  Since  the  gammas  differ 
from  light  onlv  in  terms  of  wave  length  the  reaction  is 
known  as  the  photoelectric  effect,  fhe  eijuation  is 

*  o  m'v  -  111'  4> 

which  shows  that  kinetic  energy  of  the  leaving  electron 
(hence  its  velocity  I  is  the  difference  between  the  energy 
of  the  a|)proaching  gamma  photon  and  the  energy,  d), 
nt'eded  to  free  the  electron  from  the  'urface.  The  photo¬ 
electric  effect  is  one  of  "all  or  nothing';  the  photon 
either  transfers  all  of  its  energy  to  the  electron  or  else 
no  reac  ion  occurs.  For  the  lighter  elements  (atomic 
numlier  less  than  30  i  the  photoelectric  effect  is  the  major 
cause  of  fast  electron  production  for  gammas  of  photon 
.'treng  h  less  than  0.1  Mev.  For  elements  heavier  than  lead 
the  |)hoto  effect  is  most  significant  for  gammas  of  strength 
le.'S  than  0.5  Mev. 

(b)  (lompton  Fffect.  In  this  case  a  gamma  ray  photon 
acts  as  though  it  were  particulate  in  that  it  undergoes 
the  e<|uivalent  of  elastic  coHison  with  an  electron,  the 
electron  recoiling  at  high  speed  and  the  reduced  photon 
continuing  on  to  affect  other  electrons.  The  (lompton 
effect  is  the  most  important  cause  of  damage  to  light 
elements  (atomic  numbers  under  30 1  from  gammas 
having  energies  between  0.1  to  10  Mev.  for  element.'* 
heavier  than  lead  the  (iompton  effect  predominates  as  a 
cause  of  damage  from  gammas  having  energies  of  from 
1  Mev  to  4  Mev. 

(cl  Fair  Formation.  This  nuclear  process  ha*  already 
been  discussed  in  section  JJ.lO.  For  the  elements  having 
atomic  number  less  than  30  it  is  the  most  important 
gamma  reaction  for  photons  of  10  Mev  or  more.  For 
elements  heavier  than  lead,  pair  formation  is  of  greatest 
inmortance  for  photon  strength  greater  than  1  Mev. 

Effect  oj  Beta  ! Electron  j  Rays.  An  electric  current  is 
defined  as  a  charge  in  motion.  Since  an  electron  is  a 
charged  particle  it  follows  that  a  fast  electron  produces 
an  electric  current  along  its  path. 

(al  Klectronic  (hirrent.  As  the  electron  moves  through 
the  material  it  excites  the  orbital  electrons  of  the  mole¬ 
cules  with  which  it  comes  in  contact.  This  effect  is  the 
one  which,  for  some  tvpes  of  materials,  cause's  radiation 
damage. 

(bl  ('ollision  effv't  ts.  Fast  electrons  also  engage  in 
elastic  ccdlisions  but  the  mass  of  the  electron  is  so  small 
that  no  appreciable  transfer  (d  energy  occurs  to  the 
‘‘bumped'’  atom. 
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(cl  ioni/alion.  1  tic  1110x111*1  fast  electron  jiroduccs 
ioiii/atioii  aloiijr  the  leiijitli  of  iis  jialli  and  this,  lojietlier 
xvitli  orbital  electron  excitation,  is  a  major  cause  of 
radiation  damage  to  (crtaiii  txpes  of  materials. 

F.fject  ni  "Ht'di  y  "  (.liar^nl  Farticles.  Fission  frag¬ 
ments.  positixe  ions  and  neutrons  are  the  three  txpes  of 
heax  X  particl  's  xxhich  are  of  concern.  Fission  products 
are  initial. \  heaxx  (liaigcd  ions,  hut  thex  haxe  little 
jiciietratiiig  jioxxer.  and  hence  do  not  inxiilxe  a  prohlem 
outside  of  the  reactor  shield. 

(al  Ions.  Similar  in  elTect  to  electrons,  hut  of  greater 
mass,  ions  jiroduce  xerx  dense  ioni/ation  along  a  xerx 
short  jiath. 

(  I  I  Fast.  As  iiiitiallx  formed,  fast  ions  traxel  through 
the  aiisoihing  material,  literallx  tear  electrons  out  of  the 
orhit-.  and  gixe  them  ionizing  energx .  Such  ions  have 
xerx  fexx  elastic  collisions,  hence,  almost  the  entire 
kinetic  energy  xxhich  they  possi'.ss  must  he  lost  in  the 
process  of  transfers  associated  xvith  electronic  excitation 
and  molecular  ionization. 

(2i  .''loxx.  When  ions  haxe  lo-t  a  suhstantial  jiart  of 
their  initjal  kinetic  eiiergx  the  xelocitv  approaches  that 
of  ail  outer  orbital  electron.  In  this  case  the  electron  max 
eomhine  with  the  single  charged  ion  to  form  a  neutral 
atom.  Hut  although  the  xelocitie.s  cif  electron  and  ion 
xvere  the  same,  the  vastlx  greater  mass  of  the  ion  often 
enahle  the  resultant  neutral  atom  to  continue  to  cause 
damage  either  hx  elastic  collision  or  hx  continued  ioniza¬ 
tion  of  the  material  ihrough  which  it  is  passing. 

(hi  Neutrons.  I  he  most  significant  characteristic  of 
a  neutron  is  that  it  doe.s  not  possess  electrical  charge, 
so  that  it  (an  onlx  lo^e  energx  as  a  result  of  ccdlision. 
Further,  since  the  neutron  is  essenliallv  of  the  same 
mass  as  a  proton,  the  most  effectixe  means  of  di.-sipating 
its  energx  is  in  collision  xvith  a  proton  or  another  neu¬ 
tron.  Fast  neutrons,  moderate  xelocitv  (  epithermal  I .  and 
loxv  xelocitv  (thermal  I  neutrons  are  all  of  importance  as 
caus(>s  <d  radiation  damage  to  material.  As  |)rexiouslv 


indicated,  thermal  neutrons  are  practicalK  st  rccncd  out 
hx  a  relatively  thin  layer  of  horal  shielding,  and  therefore 
this  txpe  of  neutron  is  not  expected  to  he  of  anx  impor¬ 
tance  in  the  region  outside  the  reactor  shield  of  a  nuclear- 
powert'd  airplane.  For  neutrons  of  all  txpes  three  niechan- 
isnis  of  energx  loss  re<]uire  consideration: 

(li  I’.lastic  ctdiision.  If  a  neutron  collides  clasticallx 
with  a  |tarticle  of  practicalK  eipial  mass  a  transfer  of 
kinetic  energx  xxill  occur  in  amount  depending  on  the 
txpe  las  direct  or  glancing  l  of  hit.  For  a  direct  hit  the 
energx  transfer  would  he  100',.  the  neutron  coming  to 
a  stop  and  the  proton  leaxing  xxith  the  same  xelocity  that 
the  neutron  had  iiiitiallx.  On  the  axerage.  however,  aji- 
|»roxiniatel\  half  the  neutron  energx  will  he  dissipat(’d 
in  each  proton  collision.  Since  each  n'duclion  in  energy 
of  a  neutron  leads  to  formation  of  an  ion  (the  neutron 
knocks  the  nucleus  of  an  atom  out  of  its  position  within 
the  electron  orhits  and  causes  it  to  he  positivelv  charged  » 
the  oxerall  effect  of  neutron  ahsorption  is  ionization, 
riie  efft'ct  of  neutrons  is  thus  the  pro(!nction  of  fast  ions 
just  as  the  effect  of  gamma'  wa-  'cen  t<i  he  the  production 
of  fast  electrons. 

(2l  Inelastic  collision.  When  a  neutron  loses  energx 
hx  inelastic  c(dlision  the  target  gains  internal  excitation 
energx  xxith  consc(|uent  reduction  in  the  total  kinetic 
energx  of  the  sxsteni.  Hie  effect  is  soinexxhat  similar  to 
that  xxhich  occurs  xxhen  a  marhle  is  thrown  into  a  hall 
of  pu'.tx.  Inelastic  scattering  max  occur  xxith  either 
thermal  or  fast  neutrons  and  usiiallx  results  in  enrssion 
of  a  gamma  rax. 

(.‘it  Ixeactions.  Neutrons  also  are  inxoixed  in  transmu¬ 
tation  reactions,  hut  in  most  cases  outsitlr  of  the  re¬ 
actor  shield  the  numher  of  such  reactions  is  too  in- 
freipieut  to  he  of  iuiporiance  a.s  a  damage  factor.  .An 
ini|iortant  exception  to  this  statement,  hoxxexer.  is  that 
of  ca|tture  hx  a  hxdrogen  atom  of  a  thermal  mnitron: 
in  this  case  a  gainnia  rax  xxith  photon  strength  of  2.1  1 
Mex  is  produced  and.  hx  the  methods  previously  indi¬ 
cated.  the  gamma  max  he  rc'spoii'ihle  for  damage. 


II.  RADIATION  EFFECTS  ON  MATERIALS 


In  the  preceding  section  attention  xxas  directed  to  the 
mechani'ins  of  influence  of  radiation  as  it  K  ahsorhed 
or  attenualed  during  passage  through  a  material.  Al¬ 
though  the  eventual  mechanisms  are  the  same  regardless 
of  cither  the  type  of  radiation  or  the  txpe  of  material, 
yet  the  extent,  type  and  likelihood  of  damage  varies  very 
greatlx  xxith  materials.  At  the  pre'sent  state  of  the  art  it 
is  not  pos.sihle  accurateix  to  predict  radiation  damage 
for  particular  materials  for  components  or  sx  stems,  hut 
it  is  jiossihle  to  estimate  damage  prol  al  iliix  in  terms 
of  the  general  class  of  material. 

If  ith  Respect  to  I  ype  of  Rond.  The  most  .significant 
determining  characteristic  of  a  material  is  the  txpe  and 
degree  of  atomic  hindiiig:  the  three  most  important 
tx|)es  of  hond  are  those  associated  xxith  covalent,  ionic, 
and  metallic  types  of  molecular  structure. 

(a  I  (ioxalent  compounds.  I  his  classification  includes 
the  common  gases,  liiptids  and  organic  materials;  it  is 
hx  far  the  class  of  material  xxhich  is  most  sensitive  to 
damage  hy  radiation. 


(ioxah'ut  materials  are  those  in  xxhich  electrons  arc 
shared  hetxxeeii  the  atoms  id  a  molecule  (in  contrast  to 
ionic  material  in  xxhich  electrons  are  transferred  he- 
tixccn  at  atoms  of  a  moh'culel.  Damage  is  caused  directly 
hx  excitation  of  orbital  electrons  leading  to  ionization 
and  the  suhseipient  destruction  of  molecular  bonds  with 
reh'ase  of  individual  atoms  or  of  radicals.  For  materials 
of  this  type  the  energv  rerpiired  to  achiexe  ionization 
is  greater  than  the  energx  ne(*d  to  break  a  hond;  xxhen 
absorption  of  radiation  takes  place  and  xxhen  suh.secpieiit 
neutralization  occurs,  the  energx  released  in  the  process 
of  "deionizing’*  is  great  enough  to  destroy  bonds:  the 
manner  in  xxhich  the  radiation  damage  manifests  itself 
(as  through  loss  of  .strength,  hxdrogcnation.  etc.  I  de¬ 
pends  on  the  behavior  of  the  free  radicals  and  varies 
xxidelv  among  materials. 

For  most  organic  nia Crials  the  amount  of  damage 
done  hv  radiation  is  directly  proportional  to  the  total 
(piantitx  of  energx  absorbed  and  is  practically  independ¬ 
ent  of  the  type  of  radiation. 
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(Ill  luiiic  ('<mii|miiiii(Is.  W  licii.  ill  tin*  jiroce.'S  of  molec¬ 
ular  formation,  llii*rc  is  an  ai  lual  transfer  of  an  electron 
from  one  atom  to  anotluM',  the  resultant  eompouml  is 
com|»ose(l  of  ions  ami  is  called  ionic  i  in  contrast  to 
«’o\alent  ((»m|)ounds  which  iiuoKe  "shared’'  rather  than 
transferred  electrons  i.  for  com|iounds  of  this  type  there 
are  no  real  honds.  the  lattice  of  positive  and  nejiatixe 
ions  heinj;  held  toi-ethm-  priniariK  throu<rh  electrostatic 
attraction. 

Iicfiardless  (d  the  t\pe  of  radiation  I  fast  neutrons. 
tluM'inal  neuiioiis.  (ir  jramniasi  the  major  effects  of  radi¬ 
ation  oil  ioiiii  (dll  pounds  sik  h  as  oxides  and  salts 
( \a(.l.  for  example  I  an*  ioni/ation  and  electronic  excita¬ 
tion.  lint  since  tiii-  t\p(*  of  compound  is  already  ionized, 
there  is  \cry  little  t(*n(!enc\  for  it  to  he  damajied  1(\ 
i(»nizinjr  ladiation.  \  txpical  (“Ifect.  as  with  sodium 
chloride,  would  he  ejection  (»f  an  electron  from  an  ion 
to  cause  a  doiihh  char<i('d  positi\(“  ion  of  sodium:  this 
(h.llhlx  chained  ion  would  soon  neutralize,  however,  and 
reconihine  to  lorm  the  undania^i'd  sodium  chloride  mole¬ 
cule. 

In  some  (a-(s  cject**d  electrons  are  trapped  in  lattice 
iniperfei  tioiis  hcfoie  they  ha\e  had  a  chance  to  achieve 
reconihination;  in  these  cases  the  trapped  eh'ctrons 
chaiitn*  the  is(ptiop\  o|  the  material  las  glassl.  de\elo|) 
wha!  is  known  a-  f -center  and  produce  localized  di.s- 
coloi  atioii. 

for  ioni(  (dm|M»imds  containing  lithium  or  horon 
th(‘rmal  neutrons  also  caus<*  some  damage  hv  producing 
recoil  ions  whii  h  neutralize  and  act  as  \erv  heavv  homh- 
arding  particles  that  may  knock  whole  atoms  from  their 
position  in  the  lattici*.  In  general,  it  reipiires  approxi- 
mateU  2’)  i  \  to  knock  out  an  atom.  For  strikes  invoK  ing 
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Fig.  21.  Typical  nuclear  bombarctment  reactions 
end  displacements. 


less  energy  than  this  the  "knocked-on  "  atom  ahsorhs  the 
received  energv  and  manifests  it  as  heat. 

let  Metallic  materials.  .Metals  have  often  been  de¬ 
scribed  as  consisting  of  ions  itnmersed  in  a  sea 

of  free  electrons’’.  The  effect  of  ionizing  radiation  is  to 
increase  the  kinetic  energv  of  the  electrons,  but  since 
the\  are  free,  a  sid)se(|uent  “fall  back  *  to  the  initial  slate 
occurs  with  no  manifestation  other  than  a  heating  effect. 
Some  damage  mav  (tccur  due  to  W  igner  effect,  but  in 
general  this  is  both  slight  and  localized.  I  he  three  most 
important  radiatioti  damagj*  effect'  are  those  due  to: 

I  1  I  Iransmutation  of  atoms  as  a  result  of  neutron 
bombardment:  (2l  Solid  state  reactions  due  to  “knock- 
on"  atoms:  ( Displacements  of  atoms. 

I'he  principal  cause  of  transmutation  is  that  resulting 
from  a  neutron-gamma  reaction,  the  affected  atom  under¬ 
going  a  mass  increase  of  one  and  frequently  becoming 
then*!>\  a  radioactive  isotope  which  subse(pientlv  decays 
and  undergoes  transmutation  to  an  impurity  atom. 

“Knock-on"  atoms  in  a  metal  may  receive  sufficient 
energv  to  cau.'e  them  to  vibrate  and  raise  the  temperature 
at  that  point  to  well  over  a  thousand  degrees.  Ihe  vibrat¬ 
ing  atom  mav  effect,  in  solid  state  reactions,  some  .5000 
to  KMIOO  surrounding  atoms.  The  time  duration  of  such 
“thermal  spiking  ”  is  of  the  order  of  one  ten  billionth  of 
a  second,  but  the  local  damage  can  be  severe. 

Atomic  displact'inents  l<*ad  to  damage  either  due  to 
production  of  a  “vacanev  "  in  the  lattice  (refer  to  Fig  24) 
or  due  to  relocation  of  the  knocked-out  atom  as  an  inter¬ 
stitial  atom  (refer  again  to  Fig  24). 

.Summarizing,  high  particle  energy  is  largely  responsi¬ 
ble  for  ionization  and  low  particle  energy  for  high 
velocitv  recoils:  most  damage  is  due  to  fast  particles  near 
the  end  of  their  |»aths.  Proton  bombardment  gives  recoils 
for  energies  less  than  10  Kev.  atom  for  energies  of  ihe 
order  of  100  Kev.  and  fission  fragments  for  energies 
greater  than  1  Mev  :  the  latter  cause  great  damage  along 
a  small  path. 

H  illi  lirsjH’cl  to  (Jieniical  Classification.  A  further 
means  of  estimating  or  analyzing  radiation  damage  is 
in  terms  of  the  physical  characteri'iics  of  the  undamaged 
material. 

(a)  (iases.  Fracticallv  all  gases  when  irradiated  are 
subjected  to  many  kinds  of  states  in  which  the  orbital 
electrons  become  excited.  When  the  incident  radiation  is 
sullicientlv  energetic  (2«)-.42  ev  per  ion  pain,  some  of 
the  atoms  become  ionized.  In  the  process  of  ionization 
the  ejected  orbital  electron  will  freipiently  possess  suffi¬ 
cient  kinetic  energv  to  enable  it  to  ionize  another  atom: 
tills  chain  effect  is  known  as  “orbital  cascading"  and  mav 
lead  to  ionization  of  many  atoms  as  a  result  of  the  first 
electron  ejection. 

In  other  cases  the  ejected  electron  may  contact  a 
molecule  which  possesses  ‘*el(*ctron  affinity  :  when  this 
occurs:  the  effect  is  one  of  decomposition  as 

_,e'’  -f  HCl— >  Cl-  11 

I  siiallv.  however,  dissociation  results  from  the  neutral¬ 
ized  atoms  being  left  (after  neutralization  from  the  ionic 
condition)  in  an  excited  state. 

lb)  Organic  materials.  Materials  of  this  type  are  sub¬ 
ject  to  radiation  damage  with  many  different  effects.  In 
some  cases  molecular  “condensation"’  occurs  with  fornia- 
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tioii  of  larjitT  molecules  (orjranie  eaiuert.  lii  other  eases 
the  molecules  of  the  oii^iiial  material  utuler*ro  s|)littin^ 
ami  are  defriaded  to  smaller  molecules  ( organic  anti- 
cancer  I .  Ihdrogen  (growth  of  a  hydrocarlnui  mokTulc 
through  comhination  with  additional  hvdrogenf  is  simi¬ 
lar  in  effect  to  "condcMisation whereas  deh\ drogenation 
is  a  special  form  of  degradation. 

In  estimating  damage  it  is  to  he  not(‘d  that  a|)proxi- 
mat(‘l\  four  molecules  will  he  affec'ted  for  each  100  e\  <d 
energy  ahsorhed.  I  he  nnmher  of  honds  i^cr  imsh'cule 
will,  of  course.  \arv  among  materials,  hut  on  some  l  a-es 
of  estimating  damage  it  has  been  assumed  that  initial 
e\  idence  of  damage  might  he  expected  wht'ii  l'<  of  the 
honds  were  broken.  Ihis  assumption  has  hecMi  |)laced  in 
cpiestion.  however,  because  work  at  Massachusetts  In¬ 
stitute  of  lechnologv  indicates  that  damage  to  honds 
occurs  selectiveh  ;  thus  if  a  greater  numher  of  weaker 
honds  are  destro\ed.  the  onset  of  damage  might  well 
occur  much  sooner  than  if  the  bond  destruction  were 
occurring  uniformlv  thnmghout  the  molecule.s. 

In  (‘stimating  damage  to  organics  the  gamma  Ilux  ex¬ 
pressed  in  gammas  per  centimeter  squared  per  second 
can  he  converted  to  ergs  hv  di\iding  hv  2  X  10".  For 
convenience  a  larger  energv  unit,  the  rad.  is  often  used: 
1  rad  is  equal  to  radiation  absorption  at  a  rate  of  100 
ergs  per  gram.  Thus  to  convert  gammas  t(»  rads  (for 
organic  materialsl  divide  hv  2  X  10''.  For  main  plastics 
and  organics  a  threshold  for  appearance  of  radiation 
damage  is 

l..>  X  KF  to  7.0  X  KF-  rads. 


f(»r  elastomers  and  plastics,  radiation  damage  usuallx 
occurs  with  breaking  of  horn’s  plus  nuclear  change'; 
leading  to  conversion  of  solids  to  liipiids  w  ith  associated 
liberation  of  hvdrogen  or  of  some  other  gas.  f  or  organic 
fluids  the  same  type  of  damage  occurs,  hut.  in  addition, 
polymerization  fas  solidification  of  oils  I  and  coking 
takes  place;  a  large  amount  of  gas  is  also  liberated.  For 
grea.ses  the  above  tvpes  of  damage  occur  |)lus  reduction 
in  lubricating  effect.  For  dielectrics  the  major  damage  is 
caused  by  neutron  absorption  and  appears  as  a  change  in 
the  electrical  characteristics. 

As  an  indication  of  the  wide  variety  of  effects  ex¬ 
perienced  due  to  radiation  damage,  note  that: 


Phenolic 
Polyester 
Pol\  ethy  lene 
Putyl  rubber 
Natural  rubber 


swells 

shrinks 

hardens 

yoftens 

becomes  brittle 


(In  spite  of  this,  natural  rubber 
is  the  least  subject  to  radiation 
change  of  all  elastomers.! 

Nylon:  1.  (iains  strength 

then  2.  H ‘comes  brittle 
then  Darkens 

then  4.  Bei  •omes  more  trans|)arent 

fcf  Metals.  Among  the  changes  which  occur  in  metals 
due  to  irradiation  are:  fl  I  Loss  of  hardness:  (2i  Lo<"s 
or  gain  of  strength;  (3i  Lhange  in  creep  rate;  (4l 
(]hange  in  ductility:  ( .5  I  Acceleration  of  corrosion. 

Factors  fnfluencinp  Radiation  Damage.  The  four 
factors  which  determine  the  likelihood,  the  t\|)e  and 
the  amount  of  radiation  damage  are:  (ai  I  he  material: 


(hi  Sizi‘  of  the  component-;  (ci  dv  pe  of  radiation:  idi 
Ihe  energy  ahsorhed. 

(al  The  material.  Discussed  previoiisK. 

(1)1  Ihe  size  of  the  components.  In  one  t\pe  of  nuclear 
homhardment  reaction  a  thermal  neutron  is  ahsorhed 
with  release  of  a  gamma.  Ihe  gamma  then  releases  or 
excites  an  orbital  electron  and  it  is  the  electron  which  i- 
responsihle  for  damage.  For  a  \erv  small  component  it 
is  evident  that  the  gamma  might  escape  before  alh'cting 
the  electron,  hence  the  small  conqionent  (if  of  the  order 
of  .3  inches  by  3  inches  hv  3  inches  or  less!  will  he  les- 
siihjiHt  to  damage  than  would  he  a  larger  one. 

(cl  Ihe  tyjre  of  radiation.  Ibis  subject  was  covcr«‘d 
in  principle  in  part  1(1.  As  an  additional  sp(*<  ifii'  examph' 
of  the  influence  of  tvpe  of  irradiation,  note  that: 

1.  In  germanium,  a  fast  neutum  can  knock  a  whole 
atom  «>ut  of  a  lattice,  producing  h(‘av  v  ioni/al'on 
over  a  short  path. 

2.  In  germanium,  a  gamma  |»hoton  is  not  energetic 
enough  to  knock  out  atoms,  hnt  it  "hits"  orbital 
electretns  causing  light  ionization  over  a  long  jiath. 

1(1 1  Ihe  energv  ahsorhed.  Xhsorption  of  radiation  hv 
anv  material  is  iidluenced  hv  six  factors: 

(1(  Reactor  power.  Ohviou-lv  the  amomit  of  radia¬ 
tion  reaching  a  giv(‘n  location  will  varv  a-  a 
function  of  the  power  being  prodmed. 

(2l  Reactor  shield.  Bv  use  of  extensive  shielding 
around  the  reactor  the  rate  of  radiation  loss  can 
he  reduced  to  a  negligible  value. 

( .3 1  Location  of  th(‘  component.  I  he  attenuation  td 
radiation  follows  the  inverse  s(piare  law.  -o  that 
as  the  (diject  is  located  at  a  further  di-tance  from 
the  radiant  source  th(‘  rate  id  irradiation  falls  idf 
very  rapidiv.  Ibis  fact  mav  he  of  considerable 
help  in  partially  |»rotecting  sensitive  component- 
or  systems  hv  locating  them  at  the  greatest  practi¬ 
cal  distance  from  the  reactor. 

(  4 1  Local  shielding.  Xdditional  reduction  in  the  ir¬ 
radiation  rate  of  a  sensitive  object  can  hi*  ob¬ 
tained  hv  providing  it  with  special  shielding.  De¬ 
sign  of  such  shielding  and  calculation  of  its  effec¬ 
tiveness  is  hevond  the  scope  of  the  |»rcsenl  treat¬ 
ment. 

(."il  Bate  of  absorption.  Of  the  irradiation  received 
hv  a  given  material  some  may  he  transmitted 
through  the  material  (as.  for  example,  light 
through  glass  ( .  some  rellected.  and  the  n'lnainder 
ahsorhed.  lor  given  ipiantity  and  quality  of  irradi¬ 
ation  the  rate  of  absorption  will  dep<‘nd  entirely 
on  the  material.  Xhsor|ttion  characteristics  must 
he  obtained  either  from  individual  test  or  from 
empirical  eipjations  based  on  the  characteiastics 
of  a  given  class  of  materials  (as  jdastics.  elas¬ 
tomers.  organics  I . 

((>(  Ouantity.  The  final  factor  iidiuencing  energy  ab¬ 
sorption  is  obviously  the  time  over  which  the 
radiation  is  receiv(‘d.  XX  ith  res|M*ct  t(»  time-inte¬ 
grated  radiation  absorption,  inanimates  are  al  a 
disadvantage  as  compared  with  humans  because 
they  do  not  have  anv  mechanism  (as  does  the 
human  body  i  for  partial  or  complete  repair  of 
limited  danrage. 
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12.  HEALTH  PHYSICS 


III  Mclxiiig  til  riiiii|ir(  lit‘iiii  llit‘  iiia^iiitudr  of  tlie  li(‘altli 
|iiolil<Mii  assoc  iati'd  witli  a  iiurl  'ar  reactor  it  is  lit‘l|)ful 
to  note  that  tlic'ic  is  inaiix  thousands  of  times  more 
radioac  ti\ it\  assoc  iated  with  the  U'cal  "fucd"  tlic*  ashes 

of  a  rc‘actor  tliaii  with  all  the  radium  that  has  e\c*r 
hec-ii  miiical.  Un  c  areful  safc-jiiiards  a  rc*ac  tor  can  hi‘  prc*- 
\c‘iitecl  from  eoMstitutiii^  a  health  |iidhlem.  hut  it  is  vital 
that  e\«*r\one  cdimected  with  mielear  eM<>;iiic‘eriiijr  reeop- 
iii/e  the-  |iotcMitial  claii<ic-rs.  \\  ith  recoi'iiitioii  comes  the 
uiidc‘rstaiiclin*r  imeessarx  for  ac!c‘cjuate  |)rotectioii. 

I  Vjx-s  (»i  l\tt(h(tli(ni  SicL  ticss.  I  he-  |irimar\  c  ause-  of 
dama'ic-  to  the-  human  liod\  from  radiation  is  exactK  the 
same-  as  the-  causc-  of  radiation  damage  to  inanimate 
ohjc-cts  ioni/atioii.  Although  there  are  some  one-  hun- 
dred-miliion  million  atoms  in  a  single  hocK  cell,  the 
cell  can  he  dc-stroxc-d.  as  far  as  hiologieal  effectiveness  is 
eoncernc-d.  if  oiilx  a  rc-latixc-lx  fexv  atoms  are  affected. 

Ifeta  radiation  has  prac  ticallx  no  hiologieal  effect  clue 
to  the-  fact  that  c-lectrons  haxc-  xerx  little  |)enelrating 
powc-r  and  arc-  stoppe-d  hx  the  outer  laxer  of  hodx  cells: 
since-  the-  out  r  surface-  of  the  human  skin  consists  en- 
tirc-lx  of  dc-aci  cells,  the  oiilx  effec  t  of  heta  irradiation  is 
to  produce-  a  slight  and  transient  healing  effect. 

(iamma  raxs  hc-causc-  of  their  greater  penetrating 
poxxc-r  arc-  of  greater  hiologieal  significance.  The  gamma 
jihotoiis  pic-rc  e  the  outer  laxers  of  hodx  surface  and  pro¬ 
duce-  sc-c  emdarx  hc-ta  radiation  dc-ep  xvithin  the  hodx  : 
the-  hc-ta  laxs  thc-n  cause-  excitation  of  orhital  electrons 
or  ioni/ation  in  hodx  tissue. 

Neutrons  are  particularlx  dangerous  to  humans  hecause 
a  large-  part  hx  wc-ight  of  the-  hodx  consists  c-ither  of 
xxater  or  of  othc-r  hx drocarhons.  Heealling  that  a  neutron 
is  approximatc-lx  of  the  same-  mass  as  a  jiroton  (a  |)ositixe 
hxcirogen  ion  I  it  folloxxs  that  the  xerx  reasons  xxhieh 
make-  hx  droc  arhons  c-lfectixe  as  rc-actor  shields  serve 
also  to  make-  the-  human  hodx  partic  ularlx  susceptihle  to 
damage  from  neutrons.  \s  a  rc-sult  of  elastic  collision 
hetwe-en  neutrons  and  hxcirogen  atoms,  nianx  hxdrogen 
rc-coils  cicciir  xxith  rc-sultant  disarrangc-mc-nt  of  hodx  cell 
'Iructiirc-. 

\siclc-  from  irradiation,  hiologieal  damage-  also  occurs 
as  a  rc-sult  of  ingc-stion  lusuallx  from  hreathing  and 
drinking  rathc-r  than  fromc-atingi  of  radioac  tixe  material. 
In  til's  rc--pc*ct  radioactixe-  isoto|»c-s  haxing  a  mc-clium  half 
I  fc-  arc-  far  xxoisc-  than  c-ithc-i  the-  short  or  long  half  lived 
onc-s.  '!  hose-  x\ith  short  half  life  produce  their  effect 
rapidlx  and  then  arc-  hiologicallx  inc-ffc-ctixe.  Ihose  of 
long  half  life-  arc-  xc-rx  likc-lx  to  he-  c-liminatc-cl  before  thex 
do  siihstantial  damage-.  I>ut  those-  of  mc-dium  half  life  are 
actixe-  oxc-r  a  suflicic-ntlx  long  period  to  do  siihstantial 
damage-  and  to  pre-xe-nt  normal  ee-11  re-pair. 

In  a  hroad  sense-  damage-  to  cells  from  radiation  is  of 
txxo  txpe-s:  single-  hit  and  multiple  hit.  Single  hit  damage 
occ  urs  in  cases  xxhe-rc-  the  hodx  ce-lls  do  not  posse-ss  the 
ahili'x  to  repair  damage-,  hence  are  permanently  destroxeel 
if  once-  *’struck'’.  l  ids  tvpe  of  damage  oe-e  urs  in  the  hrain. 
is  re-spoiisihle  for  gene  mutation  and  is  a  definite  cause  of 
ste-rilitx  (hut  not  of  impotence- 1.  Multiple  hit  damage 
occurs  to  those  ee-lls  xxhieh  do  possess  the  ahilitx  to  re¬ 


pair  partiallx  damage-d  cell  sections.  In  this  case-  a  single- 
hit  might  in  time — leave  no  effect,  whereas  repeate-el 
hits  eventuallx  lead  to  cell  de-struction.  Multiple  hit  dam¬ 
age  eause-s  cancer  of  the  hlooel.  is  re-spcuisihle-  for  in- 
crc-asc-d  xiscositx  of  the  j)roto|)lasm  and.  in  conse-epu-nce- 
of  general  cell  destruction,  causes  hiologieal  elehris  to 
e-nte-r  the-  circulatorx  sxste-m  and  the-re-hx  affe-ct  the-  heart. 

Again  in  a  hroad  sense  radiation  sickne-ss  usuallx 
manifests  itself  in  a  se-cpiene  e  of  four  pe-riods:  (  1  (  Nausea 
and  a  general  fe-e-ling  of  lassitude,  usuallx  lasting  a  fexv 
weeks;  (2i  An  unusual  and  eleceptixe  sense  of  xvell  being 
which  sueee-e-els  the-  first  phase  and  lasts  for  a  hrie-f  re-riocl. 
ofte-n  not  more  than  a  xxe-ek  or  txvo:  (di  \  period  of  some 
xxee-ks  during  xxhieh  the  victim  is  subjec  t  to  loss  of  hair, 
constant  diarrhea,  hle-e-ding  of  the-  gums,  and  o  her  ef- 
fc-cts;  (4i  Ihe-  last  pe-riocl  is  of  the  order  of  six  months 
duration  and  in  it  the-  xictini  either  une!e-rgoc-s  sloxv  eon- 
X  ali-se  ence-  or  else-  he-comc-s  |)rogressixe-lx  xxorse-  and  dies 
xxithin  this  jie-riod. 

Definitions  oj  Si>e<inl  Terms.  In  the  tie-id  of  biological 
radiation  damage  the  spec  ial  conditions  associate-d  xxith 
living  cells  re-cpiire  the-  use-  of  a  nuinher  of  speeiallv 
defined  terms.  In  suece-e-ding  paragraphs  the-se-  terms  xvill 
he-  explained  and  related  to  the  basic  unit  or  term  for 
e-x|)re‘ssing  radiation  effect,  the  roentgen. 

\  roentgen  is  defined  as  that  cpiantAx  of  \-  or  gamma 
radiation  xxhieh  xxill  |»roeluce.  in  one  cubic  centimeter  of 
standard  air.  ions  carrying  a  c|uantitx  of  charge  eepial 
to  one  esu.  This  amount  of  e-nergv  is  ee|uixalent  to  I  esu 
]»e-r  t).0(tl20.‘f  grams  of  air  and  corresponds  to  an  energx 
absorption  ed  ap|)roximatelv  <>.f  e-rgs  jie-r  gram  of  air. 
In  hodx  tissue  the  absorption  rate-  is  somexxhat  higher 
than  in  air.  so  in  such  tissue  las  in  most  inanimate 
organic  matter  i  a  roe-ntge-n  corresponds  to  energy  ah- 
sorption  at  a  rate-  of  approximate-ly  O.'f  ergs  ])er  gram. 

.''ince  th  -  rcentge-ii  was  defined  in  terms  of  a  specific 
tx  pe  of  radiation-  \-raxs — it  is  not  directlx  apjilicahle 
to  other  txpe-s.  To  oxe-rcome  this  dilliciiltx  a  new  term,  the 
rep  ( identgen  e-epiivalent  |)hx.sical  I  xxas  defined.  One  rep 
has  he-en  reeentlv  stanelareli/ed  as  that  cpiantitv  of  any 
txpe-  of  ionizing  radiation  xxhieh  xxill  liberate  04  ergs 
])e-r  gram  xxhen  ahsorhe-el  in  body  tissue.  (  The  rad.  a  unit 
of  radiation  amounting  to  100  ergs  per  gram  of  material, 
i.s  graeluallx  hecoming  preferable  to  the  rep.) 


Fig.  22.  The  (drop  visualization  of  fission. 
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Fig.  23.  Scheme  of  o  chain  reaction. 

I>ut  for  biological  purpose's  it  is  desirablp  to  comirarp 
cell  damage  rather  than  energy  liberation.  Thus  it  has 
been  well  e.stabli.shed  that  protons  and  fast  neutrons  do 
far  more  damage  to  the  human  bod\.  for  the  same  eiiergx 
release,  than  do  gammas.  The  need,  therefore,  is  for  a 
term  which  will  directly  relate  (]uantit\  of  radiation  to 
cell  damage.  Such  a  term,  the  roentgen  e(|uivalent  man — 
rem — is  one  which  gives  that  amount  of  any  t\pe  id 
radiation  which  |)roduces  a  biological  effect  e(piivalent 
to  that  due  to  absorption  in  bod\  tissue  of  one  rad  of 
\-ra\s.  Thus  for  X-ra\s  one  rem  i>  eipial  to  one  rad  and 
is  slightly  greater  than  om'  rep  i  since  one  rc'p  releases 
O.i  rather  than  100  ergs  |ter  gram  <»f  tissue  i. 

The  roentgen,  rep.  and  rem  are  units  in  which  radiation 
rates  are  expressed,  hence  can  ha\e  as  many  different 
\  allies  as  there  may  be  irradiation  rates.  10  jiermit  direct 
comparison  of  the  biological  effect  of  different  t)pes  of 
radiation  an  additional  term,  the  relative  biological 
effectiveness-  rbe  ha.s  been  established.  I  his  term  is  a 
number  equal  to  the  ratio  of  pin siological  damage  done 
In  absorption  in  bod\  tissue  of  a  particular  t\pe  <d 
radiation  to  the  damage  that  would  be  done  bv  absorp¬ 
tion  in  tissue  an  eijual  amount  of  energ\  <»f  X-ravs.  For 
X-ra\s.  beta  ra\s.  and  gammas  the  \alue  of  the  relatixe 
biological  effc'ctiveness  is  unite,  but  for  neutron.s.  protons, 
or  ingested  al|»has  (that  is.  al|»has  released  from  ingested 
radioactive  material  i  it  is  much  greater.  The  follow  ing 
table  permits  comparison  of  roentgen  (rl.  rej).  rail,  rem 
and  rbe. 

(Comparison  of  lladiation 
(values  are  approximatei 


Boentgen  (rl  rej) 

rad  rem 

rb* 

\ 

1  1 

1  1 

] 

(lamma 

1  1 

1  1 

1 

\lpha  (  internal  1  -  1 

1  20 

20 

Protons 

1 

1  10 

10 

Neutrons 

( fast  1  -  1 

1  10 

10 

Neutrons 

( thermal  l  -  1 

1  3 

.3 

Beta 

1 

1  1 

1 

from  the  table  it  is  evident  that  pr<ttons  (hvdrogen 
recoils  I  and  fast  neutrons  are  the  most  biologically 
haicardous  of  externally  bombarding  types  of  radiation. 
Xote  also  that  the  corres|»ondence  between  rem  and  rbe 
exists  only  in  the  table:  Thus  one  might  be  irradiated  by. 
for  example.  173  rem  of  thermal  ne.utrons.  but  the  rbe  of 
a  thermal  neutron  would  alwav.s  be  fixed  at  .3. 

For  biological  purposes  the  influence  of  ingested  radio¬ 
active  material  is  not  adeijuately  expressed  in  terms  of 
the  half  life.  .\  half  life  was  defined  as  that  period  of 


Fig.  24.  Latrice  damage  due  to  radiation. 

time  in  which  the  particular  material  loses  one  half  of 
its  initial  (at  the  start  of  the  selei  ted  time  interval  I 
activity.  For  health  purpo.'^es  the  biolo;;ical  half  life  is 
defined  as  the  time  in  which  the  bodv  would  dispose  of. 
by  all  the  normal  processes  of  elimination,  one  half  of 
any  ingested  material:  thus,  if  the  material  wt'ie  radio¬ 
active,  its  biological  effectiveness  would  decrease  as  a 
result  of  both  radioai  tive  decav  and  bodily  elimination, 
riie  effective  half  life  obvioiislv  depend'  on  both  of  the.se 
factors  and  is  defined  as  the  ratio  of  the  product  of 
radioactive  and  biological  half  live>  to  their  smn.  Ihe 
effective  half  life  is  always  somewhat  shorter  than  either 
the  radioactive  or  biological  half  lives. 

In  the  literature  on  health  phvsics  the  teiin  rhm  is 
sometime.s  used.  This  is  a  unit  giving  radiation  in  terms 
of  roentgens  per  hour  per  meter;  it  was  propost>d  bv  the 
1.  .'s.  Bureau  of  Standards,  but  ha*  not  gained  wide 
acceptance. 

For  general  measurements  of  radioai  tiv  itv  the  basic 
unit  is  the  curie,  defined  as  that  ip.antitv  of  anv  radio¬ 
active  material  which  would  undergo  3.7  •'  lO*'*  dis¬ 

integrations  per  second.  A  sjieck  of  iodine  131  would 
constitute  a  one  curie  source,  whereas  it  would  reipiire 
over  a  ton  of  uranium  23}!  to  do  so.  One  curie  of  cobalt 
would  |»rovide  1  ..30  roentgen  per  hour  i  of  gamma  radia¬ 
tion  I  at  a  distance  of  one  vard. 

\  unit  proposed  to  replace  the  curie  i-  a  lulherford: 
one  rutherford  is  defined  as  that  qiiantilv  of  radioai  tive 
material  which  will  produce  one  million  (Id'O  disinte¬ 
grations  per  second. 

1  olcrnnres.  Based  on  a  1010  recommendation  of  the 
I  .  S.  Xational  (iommittee  on  Badiation  Protection  the 
tol  erance  dose  or  perniissible  dose  of  human  absorption 
of  radiation  was  cstablisbed  as  .30  millii oentgens  |m‘|  dav 
(or  0.3  r  |)er  weeki  for  whole  bodv  expu'iire.  Ihe  fluxes 
of  various  tvpes  of  radiation  cone-ponding  to  tolerance 
of  0.3  rem  per  week  for  a  3-dav  week  at  2f  hour-  jier  day 
are  given  bv  the  F.  S.  Pmreaii  of  Standards  a- 


Type  of  Radiation 

(iaminas.  1  Mev 
F.lectrons.  1  Mev 
Fast  neutrons.  2  Mev 
riiermal  neutrons 


Tlax 

1 .300  photons/cm--scc 
.32  elect  rons/cnr-sec 
22  neutroiis/cm-’-sec 
()00  neutrons  cm*-sec 


rids  table  represents  the  best  available  information,  hut 
it  must  still  be  regarded  as  tentative.  Ihus  the  neutron 
fluxes  given  in  the  table  are  in  effect  at  Oak  Hidge,  but 
at  Brookhaven  the  jK-rmitted  value  is  only  one  third  of 
this;  the  difference  is  indicative  of  the  present  uncer- 
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taints  (•on(*‘i nina  tin-  accurate  csaliialion  uf  tin*  rlic  <if 
neiitroMs. 

Inlerances  for  inilitarv  |H‘rsoiiiic|  or  for  ?'perial  ]»iir- 
poscs  miiilit  I  c  expected  tit  dilTer  from  the  values  for 
civilians,  hut  this  suhjei  t  has  not  he<Mi  discussed  in  the 
unelassitied  literature. 

1  he  elTeets  of  acute  doses  of  whole  hods  radiation  are 
approximatels  as  follosss; 

(t-2o  r  No  ohsioii'  injurs 
2.)-.l0  r  I’o.ssihle  hlood  chanjre.'.  not  >eiious 
.)(t-l((()  r  I'rohahle  hlood  ehanires;  no  disahilits 
|()0-2(M)r  Injurs;  po>sihle  disahilits 
2(Mt-400r  Injurs  and  disah  hts  <•ertain;  dealh  proh- 
ahle 

KtOr  ratal  to  .'td', 

Oser  (idd  r  l  alal 

I  he  "medium  lethal  do-e.  Id )-.)()  is  dolt  rem:  this  is 
the  ipiantits  of  radiation  which  if  received  oser  the  sshole 
hods  would  cause  .”)(»'»  fatalities  within  (tO  ilass  after 
exposure. 

l  or  local  exposure  the  ipiantits  of  radiation  which  can 
he  a  I  tsorhed  ssithoni  dama<re  is  siirprisirifrls  I'reater  than 
for  sshole  hods  exposure,  dims  a  local  dosajie  of  oser 
one  thousand  roentiiiMi  applied  to  the  skin  has  an  elTeet 
eipiisalent  to  that  of  a  mild  snnhiirn;  in  the  treatment 


of  certain  diseases  local  doscs  of  lO.ttOl)  roentiren  are 
sometimes  used. 

Although  exposure  to  radiation  is  usualls  thought  of 
as  a  hazard  associated  ssith  nuclear  reactors,  it  is.  in 
fact,  a  condition  experienced  hs  (‘sersone  at  all  times. 

I  he  follossing  table  shosvs  tspical  tspes  of  exposure. 


Kxternal  radiation  of  prohahle 
cosmic  origin 

Internal  radiation  from  radium 
in  the  hods 

Kxternal  hackground  radiation 

Atomic  Knergs  (’ommission 
tolerance 

Dental  X-ray 

Local  treatment  of  disease 


(1.001)2  rem  das 

0.0002  rem/dav 
0.001  rem /day 

0.1  rem  das 
•i-oO  rem 
dOOO- 10000  rem 


A  svatch  svith  a  luminous  dial  |)roduces  a  skin  dosage 
of  approximatels  100  milliroentgen  per  das  which  is 
practicallv  equivalent  to  that  of  a  chest  X-ray. 

Perhaps  most  surprising  of  all  is  the  fact  that  an  aver¬ 
age  adult  has  svithin  his  body  enough  radioactive  potas¬ 
sium  and  radioactive  carbon  to  produce  internally  an 
average  of  250.(M)0  beta  particles  jier  minute;  thus 
radiation  is  a  problem  sse  all  carrs  svith  us  ssherever 
sse  go. 


Major  Leagues  Get  Cooled  Off 


\merica  s  first  |irofessional  baseball  team  and  the  first 
major  league  club  to  use  lights,  the  Lincinnati  Redlegs 
have  air  condition(‘d  the  dugout'  for  both  the  home  and 
sisiting  teams.  \lso  air  i-onditioned  are  the  press  box. 
broadcasting  booth,  press  room,  and  teles  ision  monitor 
I  oom. 

l>ecaur>e  mid-summer  temperatures  in  Lineinnati  are 
among  the  highest  in  the  league,  the  ('rosles  Field  dug- 
outs  had  long  been  considered  uncomfortable.  Actuallv. 
this  |»laset>"  area  ssas  alssass  considerablv  hotter  than  the 
-tands  because  it  is  protected  from  the  sun  onls  bv  a  loss 
Hat  roof  and  enclosed  on  three  sides  presenting  circula- 
tioti  of  ail. 


Cincinnati  catcher  Forrest  Burgess  (center)  and  pitchers  Art 
Fowler  (left)  and  Joe  Nuxhall  compare  the  outside  temperature 
with  that  in  their  newly  air  conditioned  dugouts. 


A  tunnel-shaped  room  about  six  feet  ss  ide.  six  feet  high 
and  some  forts  feet  long,  the  press  box  posed  an  unusual 
|)roblem  in  air  distribution.  The  designers  solved  it. 
hossever.  bv  running  a  duct  along  the  entire  length  o? 
the  press  box  roof  and  using  eight  semi-circular,  ceiling 
diffusers  through  svhich  the  cool  air  is  discharged  into  the 
box.  No  air  from  the  booth  is  recirculated,  the  system 
drassins  all  fresh  air  into  the  coils. 

A  o-hp  air-cooled  condensing  unit  in  combination  with 
a  similar  size  coil  and  fan  assembls  svere  selected  for  the 
press  box  svstem. 

I  he  radio  broadcasting  booth,  a  cubical  approximately 
>ix  feet  square  alongside  the  press  box,  is  cooled  by  a 
1-hp,  room  air  conditioner.  Because  the  booth  is  open  in 
front  from  about  thirtv  inches  above  the  floor,  the  unit 
is  installed  through  the  lower  rear  wall.  Thus,  the  well 
is  filled  with  conditioned  air  which  spills  up  around  the 
announcers  and  out  through  the  opening  in  front. 

Most  challenging  assignment  faced  by  the  engineers 
was  that  of  comfort  conditioning  the  dugouts.  Bedleg  offi¬ 
cials  were  concerned  that  there  be  no  drafts  which  might 
chill  overheated  players  coming  in  from  the  field,  or  cool 
off  pitchers'  arms. 

It  was  finally  agreed  to  install  a  system  which  encloses 
the  dugout  with  a  3f)-ft  curtain  of  cool  dry  air  and  eflec- 
tiveK  shields  out  the  heat.  Designed  to  reduce  tempera¬ 
tures  about  10  degrees,  it  discharges  air  from  grilles  along 
the  length  of  the  dugout  ceiling.  Players  sit  on  a  bench 
along  the  rear  dugout  wall,  about  four  feet  behind  the 
air  curtain  where  they  are  free  from  drafts. 

A  5-hp,  water-cooled  condensing  unit  in  combination 
with  a  coil  and  blower  unit  are  used  in  the  dugouts. 

I  he  svstem.  bv  Frigidaire.  was  designed  by  that  company’s 
engineers. 
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PRODUCT  APPLICATIONS 

New,  Unusual,  or  Ingenious  Uses  of  Equipment  and  Materials 


Heat  Pumps  Save  Bank  Money 

PROBLEM:  rill'  Fii>t  Fi'ilfral  l.uan  \>M>(  iati<m  in  Maiimi. 
lull..  Ma>  s|)eM(ling  S*)()0  a  \ear  to  heat  its  liuil(liii<i:.  In 
liiif  with  inoilern  tirnils  tin-  hank  manafieinent  iliHideil 
that  air  conilitionin'i  should  also  he  iii'lallrd.  Fsliinator- 
iirfifil  that  till*  heating  sxslein  he  lenoxateil  in  addition  |o 
the  installation  of  air  conditioning  e<|ni|iinent. 

SOLUTION:  T  wo  o-lon  heat  |»nm|»s.  niannfaeinred  h\  Wc'l- 
inghon  -e  Fleet  t  ie  (ioi  ji.. 
were  installed  on  the  sec¬ 
ond  lloor  of  llie  1  h^O 
s(|nare  foot  hiiilding.  The 
units  were  designed  to  an- 
toinatieallv  heat.  cool,  de- 
huniidifv.  and  |>ro\ide 
ventilation  for  the  dd.  l(»l) 
eiihie  feet  enclosed  h\  the 
hank  huilding.  Ihe  units 
are  ea|)ah!e  of  changing 
the  air  inoie  than  seven 
limes  an  hour. 

RESULTS:  A  saving  <d  mon 
costs  over  estimates  for  eom|iarahle  e(|ui|iment  using  con¬ 
ventional  fuel  sources  were  realized  in  addition  to  a  sav¬ 
ing  of  .‘s2(H)  for  the  \i‘ar  in  o|H*rating  costs  des|>ile  the 
addition  of  air  eonditioning.  (.osl  of  operation  is  esti¬ 
mated  at  S7(K)  a  \ear.  In  addition  to  the  saving  in  monev . 
hank  olheials  helieve  thev  are  providing  a  cleaner  and 
more  healthful  atmosphere  for  eiislomers  and  emplovec'. 


n 

1 


than  ■'^.'htlttt  in  installation 


Natural  Ventilation  Utilized  to  Aid  Heating 

PROBLEM:  The  St.  (ieorges  Fpixopal  (diureh,  Haw¬ 
thorne.  ('.alif..  huill  from  a  snr|)lus  armv  harraek  shelter. 
J!tt  ft  long  hv  20  ft  wide,  with  a  rolarv  roof  vent  at  one 
end.  numerous  holes  at  the  cave  line,  and  without  mueli 
protection  from  the  elements,  reipiired  heating.  Feonomie 
considerations  and  space  limitations  restricted  the  tv  pi*  of 
eipiipment  to  gas  space  heaters. 

SOLUTION:  A  downflow  fan-lvpe  wall  healer.  Kilhurv 
Floor-Flo.  prodiKl  of  Kilhurv  Manufacturing  (iompanv, 
was  installed  free  stand¬ 
ing  at  the  entrance  end 
id  the  huilding.  facing  the 
altar  and  rotarv  vent  at 
the  farther  end.  In  this 
wav.  the  warm  air  leav¬ 
ing  with  discharge  ve- 
locitv  at  the  hottom  of 
the  healer  augments  the 
natural  ventilation  flow 
towards  the  roof  vent  at 
the  farther  end.  while  a 
continuous  supplv  of 
warm  air  at  low  levels  offsets  the  dev elo|nnenl  of  cold 
air  stratification  on  the  floor. 


RESULTS:  Ihe  ehurch  remains  comforlahle  at  all  times 
with  the  warmer  conditions  e\|M‘rienced  at  the  end  farth¬ 
est  from  the  healer.  \  healing  paradox  develo|)s  when  late 
arrivals  first  enter  the  huilding.  and  finding  it  warm, 
leave  the  doors  open  to  cool  off  the  interior.  Instead  of 
cooling,  the  opposite  effect  or  overheating  develops,  at 
least  at  the  far  end  «!()  ft  awav  from  the  healer  and  en¬ 
trance.  Ihe  open  door.s  permit  a  cold  draft  to  enter  which 
upsets  the  estahlished  temperature  eipiilihrium  in  the 
huilding  reached  with  closed  doors,  and  the  healer  at  the 
entrance  responds  with  additional  heat.  Fressure  differ¬ 
ences  drive  the  heal  towards  the  extreme  end  atid  the  net 
result  is  a  local  cooling  elfei  I  near  the  front  entrance  and 
uncomforlahiv  hot  at  the  rear. 


Regulator  Maintains  Furnace  Temperatures 

PROBLEM:  How  to  eliminate  flnctuating  lemperainres  in 
the  cooling  chandx'r  of  a  continuous  r.lmospheie  furnace 
was  a  prohlem  confronting  Findlu'rg  Fngineeritig  (!o.. 
Fhieago.  III.,  a  manufacturer  (d  com ev  or-lv  pe.  continu¬ 
ous  atmosphere  furnaces  for  hrazing.  sitilering.  and  an¬ 
nealing.  ('-ooling  is  a  critical  part  of  tin*  furnace  opera¬ 
tion.  Metal  parts  emerge  from  the  healing  chamher  at 
temperatures  as  high  as  2(l.”)0  deg  F  and  must  he  cooled 
to  KtO  deg.  Water-jacketed  cooling  <'hand>ers.  made  in 
«'!-ft  sections  joined  together,  ahsorh  and  dissipate  the 
heal.  I'reviousiv.  the  companv  Used  an  automatic  solenoi<l 
control  to  op«'n  and  close 
the  flow  of  cold  water  in 
the  water  jacket.  Hecanse 
of  the  all-or-nothing  re¬ 
sponse  characteristic  of 
the  solenoid,  water  tem¬ 
perature  varied  vvid(*lv 
from  the  desired  l.iOdeg 
F.  In  turn,  the  atmos¬ 
phere  within  the  cooling 
chamher  fluctuated,  af¬ 
fecting  the  phvsical  properties  (d  the  metal  parts  heing 
cooled.  For  users  of  the  furtiaee.  this  meant  that  precise 
duplication  of  hrazing.  sintering,  and  annealing  proce¬ 
dures  was  difficult. 

SOLUTION:  In  an  effort  to  ohiain  helt<‘r  control  of  the 
eluding  water  tem|)eralure.  the  companv  s  engineers  re¬ 
placed  the  solenoid  control  with  a  I’ovvers  No.  II.  self- 
operating.  tem|ierature  regulator.  Ihe  liipiid-filled  hiilh 
of  the  regulator  was  placed  within  each  «»-ft  water  jacket 
section.  Ihe  control  valve  was  installed  on  the  water  line 
to  the  jacket  and  set  at  l  Att  deg. 

RESULTS:  The  regulator  did  the  trick.  \  temperature 
change  at  the  hulh  varies  the  pressure  of  the  volatile 
liipiid  in  the  hulh.  Fressure  is  transmitted  through  llex- 
ihle  tuhiug  to  the  diaphragm  bellows  in  the  control, 
which  operates  the  valve  in  a  gradual  manner.  This  regu¬ 
lates  the  flow  of  cold  water  into  the  jacket  and  holds  the 
process  under  control  at  a  constant  temperature. 
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HEAT  LOSSES  FROM  BARE  TARNISHED  COPPER  TUBE 


HORIZONTAL  TUBES 

Temperature  of  Tube,  Deg. 

F. 

Nominal 

DiAnrifttPr 

lOO 

120 

ISO 

180 

210 

240 

270 

300 

330 

360 

390 

of 

Temperature  Difference,  Tube  to  Air,  Deg.  F. 

Tube, 

Inches 

30 

50 

80 

no 

140 

170 

200 

230 

260 

290 

320 

Heat  Loss  per  Lineal  Foot  of  Tube,  Btu  per  Hr. 

% 

4 

8 

14 

21 

29 

37 

46 

56 

66 

77 

Wm 

6 

10 

18 

28 

37 

48 

60 

72 

85 

99 

■01 

'A 

7 

13 

22 

.  33 

45 

59 

72 

88 

104 

121 

139 

8 

15 

26 

39 

53 

68 

85 

102 

121 

141 

163 

K 

9 

■  1 

30 

45 

61 

79 

117 

139 

162 

187 

I 

II 

■  1 

37 

55 

75 

97 

146 

173 

201 

232 

14 

HI 

45 

66 

90 

175 

207 

242 

279 

i6 

29 

52 

77 

105 

135 

203 

241 

281 

324 

2 

20 

37 

66 

97 

132 

171 

257 

305 

356 

41 1 

24 

44 

78 

117 

160 

206 

255 

310 

367 

429 

496 

3 

28 

SI 

92 

136 

186 

240 

297 

360 

428 

SOI 

578 

I'A 

32 

S9 

104 

156 

212 

274 

340 

412 

490 

573 

662 

4 

36 

66 

118 

174 

238 

307 

381 

462 

550 

644 

744 

5 

43 

80 

142 

212 

288 

373 

464 

561 

669 

783 

90s 

6 

SI 

93 

166 

336 

432 

541 

656 

776 

915 

1059 

8 

66 

120 

215 

317 

435 

562 

699 

848 

1010 

1184 

1372 

lO 

80 

146 

260 

387 

527 

681 

848 

1031 

1227 

1442 

1670 

12 

94 

172 

304 

447 

621 

802 

999 

1214 

1446 

1699 

1969 

VERTICAL  TUBES 

Temperature  of  Tube,  Deg.  F. 

Nominal 

Diameter 

of 

100 

120 

ISO 

180 

210 

240 

270 

300 

330 

360 

390 

Temperature  Difference,  Tube  to  Air,  Deg. 

F. 

Tube, 

Inches 

30 

50 

80 

no 

140 

170 

200 

230 

260 

290 

320 

Heat  Loss  per  Lineal  Foot  of  Tube, 

Btu  per  Hr. 

Va 

3 

6 

10 

15 

21 

34 

41 

■1 

57 

66 

H 

4 

8 

14 

21 

28 

45 

55 

77 

88 

A 

S 

10 

17 

26 

35 

57 

69 

82 

96 

III 

h 

6 

12 

21 

31 

42 

54 

68 

82 

98 

114 

132 

H 

14 

24 

36 

49 

64 

79 

96 

114 

134 

155 

I 

B 

18 

31 

46 

63 

82 

102 

123 

147 

172 

198 

■9 

21 

38 

57 

77 

100 

125 

151 

180 

210 

243 

lA 

14 

25 

45 

67 

91 

118 

147 

178 

212 

248 

287 

2 

18 

33 

59 

88 

120 

iSS 

192 

233 

277 

325 

375 

■22 

41 

73 

109 

148 

191 

238 

288 

343 

402 

464 

3 

27 

49 

87 

129 

176 

227 

283 

343 

408 

478 

552 

iA 

31 

57 

lOI 

150 

204 

264 

328 

398 

474 

554 

641 

4 

35 

64 

114 

171 

232 

300 

374 

453 

539 

631 

729 

s 

43 

80 

142 

212 

288 

373 

464 

561 

669 

783 

90s 

6 

52 

96 

170 

253 

344 

445 

554 

670 

798 

934 

1080 

8 

69 

127 

226 

337 

458 

592 

737 

892 

1063 

1244 

1438 

xo 

86 

158 

281 

419 

570 

737 

917 

mo 

1322 

1548 

1789 

12 

103 

189 

336 

SOI 

682 

881 

1097 

1328 

1582 

1851 

2140 
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HEAT  LOSSES  FROM  BARE  BRIGHT  COPPER  TUBE 


HORIZONTAL  TUBES 


Temperature  of  Tube,  Deg.  F. 

Nominal 

Diameter 

lOO 

120 

150 

180 

210 

240 

270 

300 

330 

360 

390 

of 

Temperature  Difference,  Tube  to  Air,  Deg.  F. 

Tube, 

Inches 

30 

50 

80 

no 

140 

170 

200 

_ 

230 

260 

290 

320 

Heat  Loss  per  Lineal  Foot  of  Tube,  Btu  per  Hr. 

Ya 

3 

6 

16 

22 

28 

34 

40 

47 

54 

61 

4 

8 

20 

27 

35 

43 

51 

60 

69 

78 

Y 

S 

9 

24 

33 

42 

SI 

61 

72 

82 

94 

H 

6 

10 

28 

38 

49 

60 

71 

83 

95 

108 

Ya 

7 

12 

32 

43 

55 

68 

79 

95 

109 

123 

I 

8 

15 

39 

S3 

67 

83 

98 

IIS 

133 

151 

9 

17 

31 

46 

63 

80 

99 

117 

137 

158 

179 

lY 

lO 

30 

36 

S3 

72 

92 

113 

135 

158 

181 

206 

a 

*3 

25 

44 

66 

90 

IIS 

141 

168 

196 

226 

257 

*5 

29 

52 

78 

107 

136 

167 

200 

233 

268 

305 

3 

i8 

34 

61 

90 

123 

157 

192 

229 

268 

309 

352 

iY 

20 

38 

68 

102 

139 

178 

218 

260 

305 

351 

400 

4 

23 

43 

77 

”3 

154 

198 

243 

289 

339 

391 

445 

5 

27 

5» 

91 

137 

185 

237 

292 

347 

407 

469 

533 

6 

31 

59 

106 

157 

213 

270 

336 

400 

464 

541 

616 

8 

40 

75 

134 

198 

271 

347 

426 

507 

594 

686 

790 

lO 

47 

89 

159 

239 

323 

413 

509 

607 

710 

822 

935 

12 

54 

104 

184 

276 

377 

482 

593 

707 

827 

957 

1090 

VERTICAL  TUBES 

Temperature  of  Tube,  Deg. 

F. 

Nominal 

Diameter 

100 

120 

150 

180 

210 

240 

270 

300 

330 

360 

390 

of 

Temperature  Difference,  Tube  to  Air,  Deg.  F. 

Tube, 

30 

50 

80 

no 

140 

170 

200 

230 

260 

290 

320 

Inches 

Heat  Loss  per  Lineal  Foot  of  Tube,  Btu  per  Hr. 

Y 

2 

4 

7 

10 

14 

17 

21 

25 

30 

34 

39 

H 

3 

5 

9 

13 

18 

23 

28 

34 

40 

46 

52 

Y 

3 

6 

II 

17 

23 

29 

36 

43 

50 

57 

65 

H 

4 

7 

*3 

20 

27 

35 

43 

SI 

60 

69 

78 

Va 

5 

9 

16 

23 

32 

40 

50 

59 

70 

80 

91 

I 

6 

II 

20 

30 

41 

52 

64 

76 

89 

103 

117 

iYa 

7 

14 

25 

37 

SO 

64 

78 

93 

no 

126 

143 

tY 

9 

16 

29 

43 

59 

75 

92 

no 

129 

149 

169 

2 

II 

21 

38 

57 

77 

98 

121 

144 

169 

195 

221 

2Y 

14 

26 

47 

70 

95 

121 

150 

178 

209 

241 

274 

3 

17 

31 

56 

84 

113 

144 

178 

212 

249 

286 

325 

zY 

36 

65 

97 

131 

167 

206 

246 

289 

332 

377 

4 

22 

41 

74 

no 

191 

23s 

280 

329 

378 

429 

5 

27 

51 

92 

137 

237 

291 

348 

408 

469 

533 

6 

32 

61 

no 

163 

282 

348 

415 

487 

560 

636 

8 

43 

81 

146 

376 

463 

553 

648 

746 

847 

lO 

54 

lOI 

182 

468 

576 

687 

806 

928 

1054 

12 

64 

121 

217 

III 

560 

689 

822 

965 

nio 

1260 
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EXPANSION  VALVE  BULB  LOCATION 


Valve  equalizer.  compressor 

suction  line 


For  suction  For  suction 

connections  connections 

IVs"  O.D.  and  larger  O.D.  and  smaller 


^^Thermal  bulb 

BULB  LOCATION  DETAIL  N- 

n'  To  compressor 

suction  line 


PREFERRED 


Valve  equalizer. 


E3-7 

To  compressor 
suction  line 


Bulb'' 
(see  detail) 


PREFERRED 


Valve  equalizer^To  compressor 
I  ^  r  I  suction  line 


SATISFACTORY 


SATISFAaORY 


Valve  equalizer  - 

(can  become  logged 
with  oil) 


hTo  compressor 
suction  line 


Bulb 

(liquid  forming 
here  can  cause 
erratic  control) 


p^To  compressor 
Jok  suction  line 


UNSATISFACTORY 


Bulb  (can 

(liquid  forming  with 

here  can  cause 
erratic  control) 

UNSATISFAaORY 


Valve  equalizer 
(can  become  logged 
with  oil) 


LOCATION  OF  INSERT  TYPE  THERAAAL  BULB. 
BULB  IS  INSERTED  IN  SEPARABLE  WELL 


EXTERNAL  THERAAAL  BULB  LOCATIONS. 


Drawings  Presented  through  Cooperation  of  York  Corp.,  York,  Pa. 
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AND  PRODUCT  INFORMATION  SERVICE 


Below  and  on  the  following  pages  are  given  brief  digests  of  the  advertisements 
appearing  in  this  month's  issue.  Use  this  Digest  to  locate  and  refer  to  the 
advertisements  in  which  you  are  particularly  interested,  then  fill  out  and  mail 
the  prepaid  postcard  to  request  further  information  from  manufacturers. 

The  items  appear  in  the  same  order  as  the  advertisements  to  which  they  refer, 
to  facilitate  obtaining  further  information  after  reading  an  advertisement. 

NOTE:  All  advertisements  are  digested  here  except  those  received  too  late  for 
inclusion.  The  Index  of  Advertisers  lists  all  the  advertisements  in  this  issue. 

Use  the  postcard  below  for  catalogs,  new  equipment  and  materials,  as  well 
as  Ad-Digest  items. 


GAS-FIRED  UNIT  HEATERS.  Inside  front 
cover.  Gas-fired  unit  heaters  are  made  by 
this  company  in  7  sizes  with  input  ratings 
from  25.000  to  200,000  Btu  per  hr  All  parts 
are  readily  accessible  for  periodic  servic¬ 
ing.  The  heater  is  designed  for  factories, 
repair  shops,  garages,  warehouses,  stores, 
and  supermarkets.  Information  is  avail¬ 
able _ _ Item  148 


ROOF  VENTILATORS.  Page  1.  Roof  ven¬ 
tilators  are  offered  by  this  company  for 
any  air  or  fume  exhaust  problem.  Centri¬ 
fugal  and  vertical  discharge  models  are 
available  as  well  as  models  for  industrial 
air  removal  and  hot,  flammable,  corrosive 
fume  removal.  Bulletins  are  available. 
. Item  149 


HEATING-COOLING  UNITS.  Page  2. 
Heating-cooling  conditioners  are  offered 
by  this  company  for  hot  water  heating, 
chilled  water  air  conditioning,  and  to  pro¬ 
vide  a  central  system  for  both.  Room 
units  are  available  in  free-standing,  semi- 
recessed.  or  recessed  cabinet  types.  Bulle¬ 
tin  is  available . Item  ISO 


HEATING  FUMP  BULLETIN.  Page  4.  The 
answers  to  heating  pump  problems  are 
offered  by  this  manufacturer  in  its  new 
pump  bulletin.  The  company  manufac¬ 
tures  both  single  and  duplex  condensate 
pumps  with  mechanical  shaft  seals  and  a 
range  of  discharge  pressures.  Bulletin  is 
available.  . Item  151 


ROOF  INSULATION.  Page  7.  Multiple  alu¬ 
minum  is  manufactured  by  this  company- 
in  sections  up  to  750  ft.  long  for  insulating 
roofs  against  radiation.  The  aluminum  is 
almost  impiervious  to  water  vapor  and 
weighs  but  ','4  oz  per  sq  ft.  with  a  neat  ray 
absorptivity  and  emissivity  of  3%.  Bureau 
of  Standards  booklet  and  sample  are 
available . Item  1S2 


WROUGHT  IRON  PIPE.  Page  9.  Wrought 
iron  pipe's  protection  against  corrosion  is 
a  concentration  of  thousands  of  glass-like 
iron  silicate  fibers  distributed  throughout 
the  metal.  As  a  result,  deep  pitting  and 
penetration  are  repelled.  A  booklet  is 
available . . . Item  153 


CENTRIFUGAL  COMPRESSORS.  Pages 
14-15.  A  new  500,000  sq  ft  factory  building 
is  completely  air  conditioned  by  this  com¬ 
pany's  equipment.  The  system,  with  a  ca¬ 
pacity  of  585,000  cfm,  consists  of  14  zones 
and  is  supplied  with  chilled  water  by 
three  hermetically  sealed  compressors.  In¬ 
formation  on  comfort  and  process  air  con¬ 
ditioning  is  available.  . ...Item  156 


FANS.  Page  16.  Fans  installed  by  this 
company  in  1898  in  a  New  England  school 
have  served  continuously  for  58  years. 
They  are  now  being  replaced  due  to  re¬ 
modeling,  and  a  new  unit  is  made  by  the 
company  to  extend  the  continuous  ser¬ 
vice.  Information  is  available.  ..Item  157 


COPPER  TUBE.  Pages  20-21.  Copper  tube 
in  radiant  heating  systems  does  not  rust, 
rot,  or  deteriorate;  it  requires  fewer  fit¬ 
tings;  can  be  prefabricated  in  the  shop; 
and  is  competitive  in  cost.  Copper  water 
tubes  can  be  used  for  hot  and  cold  water 
lines,  air  conditioning  lines,  waste  lines, 
vent  stacks,  and  underground  service 
lines.  Two  16-mm  motion  pictures  are 
available  for  group  showings. ...Item  158 


LINE  OF  PUMPS.  Page  22.  This  line  of 
five  pumps  consists  of  a  sewage  ejector 
type,  a  double  suction  horizontally  split 
case  pump,  a  condensation  pump  and  re¬ 
ceiver,  flexible-  or  close-coupled  pumps, 
and  a  condensation  return  pump  and  re¬ 
ceiver.  Bulletins  describing  each  type 
pump  are  available. . Item  159 


AIR  CLEANER.  Page  23.  The  filter  medium 
of  these  air  cleaners  carries  a  permanent, 
electrostatic  charge  that  attracts  and  cap¬ 
tures  fine  dirt  particles.  It  also  permits 
depth-loading  and  can  be  maintained  by 
washing.  The  air  cleaner  can  be  used  with 
any  forced  air  heating  or  cooling  system 
using  panel  filters.  Details  are  available. 
. . Item  160 


GAS-FIRED  UNIT  HEATERS.  Page  24 
Gas-fired  unit  heaters  are  made  by  this 
company  with  horizontal  rear  flue  vent  to 
allow  greater  installation  flexibility  and 
headroom.  With  either  manual  or  auto¬ 
matic  regulation,  the  heaters  are  offered 
in  nine  sizes  from  25,000  to  225,000  Btu  per 
hr.  Oil-fired  models  also  available.  Infor¬ 
mation  is  available. _ Item  161 


CONTROL  SYSTEMS.  Page  25.  In  Chi¬ 
cago's  largest  apartment  building,  the 
heating,  ventilating,  domestic  hot  water, 
fuel  oil  preheaters,  and  snow  melting  for 
walks  and  driveways  are  all  thermo¬ 
statically  controlled  by  this  company's 
regulators.  The  forced  hot  water  heating 
system  is  regulated  by  an  indoor-outdoor 
control  system.  Supply  and  exhaust  fans 
are  also  controlled.  Information  is  avail¬ 
able.  . Item  162 


IMPULSE  STEAM  TRAP.  Page  27.  A  com¬ 
plete  line  of  impulse  steam  traps  in  sizes 
and  types  for  every  requirement  is  offered 
by  this  company.  The  trap  is  good  for  all 
pressures  without  change  of  valve  or  seat: 
it  has  only  one  moving  part,  which  is  a 
small  stainless  steel  valve  that  literally 
floats  on  the  condensate  load.  A  trap  se¬ 
lector  or  24-page  bulletin  is  available 
.  Hem  163 
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FLUSH  VALVES.  Page  11.  Nearly  350  of 
this  company's  diaphragm  type  flush 
valves  were  installed  in  a  luxury  dwelling 
overlooking  Lake  Michigan  in  Chicago. 
The  valves  were  selected  following  com¬ 
petitive  noise  tests.  A  handbook  and  cata¬ 
log  is  available  with  installation  details 
for  exposed,  concealed,  and  special  flush 
valve  installations . Item  154 


HEAT  EXCHANGERS.  Page  13.  Heat  ex¬ 
changers  with  expanded  heat  transfer  ser¬ 
vices  are  manufactured  by  this  company 
for  heating,  cooling,  process,  and  air  con¬ 
ditioning.  The  exchangers  are  sold  only 
by  manufacturers  of  fan-system  appara¬ 
tus.  A  list  is  available.  . Item  155 
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TEMPERATURE  REGULATORS.  Paee  30. 
When  equipped  with  a  metal  geat  and  disc 
on  steam  service  and  protected  by  an  ap¬ 
proved  strainer,  this  company's  tempera¬ 
ture  regulator  is  guaranteed  to  shut  tight 
when  the  demand  for  steam  ceases.  Tem¬ 
perature  regulators  are  of  the  single  seat 
design.  Bulletin  is  available  _ Item  1(4 


STEAM  EOILERS.  Page  31.  Boilers  manu¬ 
factured  by  this  company  provide  steam 
for  air  conditioning  and  heating  a  large 
office  building.  Boilers  are  available  In 
standard  sizes  to  40,000  lb  per  hr  of  steam 
at  pressures  to  235  psi.  Bulletin  is  avail¬ 
able . Item  165 


DUST  CONTROL.  Page  32.  Five  tons  of  fly 
ash  are  trapped  daily  in  a  foundry  by  this 
company’s  filters  and  precipitators.  The 
units  require  less  space  because  each 
20  X  20-in.  cell  has  a  rating  of  3000  cfm 
Bulletin  is  available . Item  166 


ANTI-CORROSION  LININGS.  Page  33 
Linings  of  plastic,  rubber,  lead,  copper, 
and  cement  are  available  from  this  com¬ 
pany  to  solve  corrosion  problems  in  stor¬ 
ing  and  processing  water,  acids,  beverages, 
foods  and  most  chemicals.  The  linings  are 
available  with  the  company's  unflred  pres¬ 
sure  vessels.  Reference  catalog  is  avail¬ 
able.  . Item  167 


FANS  AND  BLOWERS.  Page  34.  Fans  and 
blowers  are  made  by  this  company  to 
power  any  ventilating  system.  Duct  fans 
are  available  in  sizes  from  12  to  60  in.,  and 
bypass  duct  fans  from  19  to  41  in.  Vane- 
axial  blowers  are  available  from  18  to  42 
in.  Bulletins  are  available . Item  168 


AIR  CONDITIONING  CONTROLS.  Page 
35.  The  air  conditioning  system  of  a  radio 
company’s  research  building  is  control!^ 
by  a  specially  designed  system  of  this 
company's  thermostats,  valves,  dampers, 
and  other  apparatus.  The  company  offers 
solutions  to  problems  involving  comfort 
control  for  the  provision  of  protective 
temperatures  and  humidities  for  products 
and  processes.  Information  is  available. 
. Item  169 


ROLL-TYFE  AIR  FILTER.  Page  36  The 
air  Alter  made  by  this  company  has  a  Al¬ 
tering  material  made  of  bonded  glass 
fibers  that  compresses  to  paper-like  thin¬ 
ness  on  a  roll.  'The  filter’s  media  retains  its 
ielly-like  consistency  under  a  range  of 
temperature  and  humidity  conditions. 
Bulletin  is  available.  . . Item  170 


PIPE  INSULATION.  Page  37  One-piece 
molded  pipe  insulation  is  made  by  this 
company  of  fine  glass  fibers  in  sizes  from 
^4  to  33  in.  IPS  and  in  3-  and  6-ft  sections. 
With  just  a  pocket  knife,  the  insulation 
can  be  fitted  on  bends,  valves,  and  other 
fittings.  An  8-page  brochure  is  available. 
. - . Item  171 


VALVES.  Page  38.  Since  1949,  one  of  this 
company's  v^ves  has  been  on  10  to  IS-psi 
steam  service  at  350  deg  F  in  a  sugar  re¬ 
finery.  The  valve  is  operated  two  or  three 
times  a  week.  The  valve  is  a  12-in.  iron 
body  angle  pattern.  Information  is  avail¬ 
able.  . Item  172 


AUTOMATIC  CONTROLS.  Page  39.  How 
combined  skills  help  to  get  best  results 
with  split-system  heating  and  ventilating 
is  described  by  this  manufacturer.  The 
combined  efficiencies  of  electro-electronic 
control  systems  and  proper  air  diffusion 
permit  the  maximum  use  of  outdoor  air 
for  cooling  in  schoolroom  ventilation.  In¬ 
formation  is  available.  . Item  173 


STEEL  PIPE.  Page  40.  The  uniform  ductil¬ 
ity  of  this  company’s  pipe  permits  better 
fitting  to  contours,  no  work  slow  downs, 
and  no  special  equipment  is  needed.  The 
pipe  has  uniform  wall  thickness  and  size 
and  is  uniform  in  strength  and  toughness. 
Information  is  available . ..Item  174 


UNIT  HEATERS.  Page  41.  Unit  heaters 
with  a  rectangular  wrap-around  heating 
element  are  made  by  this  company  to 
mount  as  close  as  1  in.  but  not  more  than 
3  in.  from  the  ceiling.  Thirty-four  models 
are  available  with  capacities  ranging  from 
34,000  to  684,000  Btu  per  hr  with  a  wide 
variety  of  outlets.  Publication  Is  available 
. Item  175 


MOTOR  SERVICE.  Page  42.  Catastrophic 
or  routine  service  on  motors  or  generators 
is  offered  by  this  manufacturer  from  its 
more  than  100  certified  service  shops.  The 
shops  have  the  manpower  and  equipment 
to  perform  repairs  on  any  motor  or  gen¬ 
erator  of  any  make.  The  shops'  locations 
in  different  areas  are  available...  Item  176 


REGISTERS  AND  GRILLES.  Page  43  A 
line  of  registers  and  grilles  are  made  by 
this  company  for  the  control  of  warm  air 
heating  and  for  year-round  heating  and 
cooling.  The  line  includes  single  damper 
forced  air  registers,  ceiling  air  diffusers, 
perimeter  baseboard  diffusers  and  regis¬ 
ters.  and  perimeter  floor  registers.  A  cata¬ 
log  of  the  complete  line  is  available. 
. Item  177 


UNIT  HEATERS.  Page  44.  Horizontal  unit 
heaters  for  steam  and  hot  water  service 
are  available  from  this  company  in  blow- 
and  draw-through  types  in  36  capacities 
Vertical  unit  heaters  are  offered  in  26 
different  models,  each  with  choice  of  tour 
types  of  air  deflectors.  Bulletin  is  avail¬ 
able.  . Item  178 


REFRIGERANT  DISTRIBUTOR.  Page  45. 

A  one-piece  refrigerant  distributor  is 
made  by  this  company  with  a  low  pressure 
drop  and  a  wide  application  range  to  re¬ 
place  distributors  requiring  as  many  as  six 
or  seven  nozzles.  The  distributor  functions 
in  any  position  and  can  be  used  from  25% 
to  150%  of  rated  capacity.  Bulletin  is  avail¬ 
able.  . . . Item  179 


STEAM  TRAPS.  Page  46.  One  of  this  com¬ 
pany's  steam  traps  has  been  operating  for 
47  years  and  is  still  operating.  Float  and 
thermostatic  traps  are  made  for  low  and 
medium  pressure  steam  from  IS  psi  to  25 
inches  of  vacuum  in  sizes  from  ’.i  to  2  In. 
Bulletin  is  available . Item  180 


HEATING-COOLING  EQUIPMENT.  Page 
47.  A  line  of  heating-cooling  equipment  is 
offered  by  this  company  including:  water 
chillers;  horizontal  and  vertical  unit  heat¬ 
ers;  convector-radiators;  and  radiant  and 
warm  air  baseboards.  Information  is  avail¬ 
able.  . Item  181 


ROOF  EXHAUSTERS.  Page  48.  Roof  ex¬ 
hausters  are  made  by  this  company  with 
U-spring  suspension  mountings  that  iso¬ 
late  the  power  assembly  of  the  base  of  the 
unit  to  prevent  vibration  and  noise.  The 
motors  are  lubricated  for  ten  years  of 
continuous  service.  Information  is  avail¬ 
able.  . . Item  182 


MOTOR  CONTROLS.  Page  49.  Motor  con¬ 
trols  made  by  this  company  have  been 
standard  on  another  manufacturer’s  ice 
machines  for  over  18  years.  Solenoid  start¬ 
ers  have  only  one  moving  part  and  double 
break,  silver  alloy  contacts.  Thermal  over¬ 
load  relays  protect  motors  against  burn¬ 
out.  Catalog  is  available. _ Item  183 


SOLDER-JOINT  FITTINGS.  Pages  50-51. 
Wrought  solder-joint  fittings  and  copper 
tube  are  manufactured  by  this  company 
for  refrigeration  and  air  conditioning  sys¬ 
tems.  The  metal  of  the  tube  and  fittings  Is 
identical.  They  fit  each  other  and  expand 
and  contract  as  one  unit.  Copper  tube  is 
available  in  a  range  of  sizes  and  fittings  in 
many  styles  and  sizes.  Information  is 
available.  . . Item  184 


AIR  FILTER  LINE.  Page  52.  A  line  of  air 
filters  Includes  1,  2  and  4  in.  thick  filters 
available  in  all  sizes  and  most  metals;  a 
completely  automatic  filter  that  washes 
and  re-oils  itself  in  sizes  to  meet  any  cfm 
requirements:  and  a  selection  of  grease 
eliminators.  Catalog  is  available. ..Item  185 


STEEL  PIPE.  Page  54.  Over  7,000  ft,  of 
in.  steel  pipe  were  used  in  the  snow  melt¬ 
ing  system,  alone,  of  a  new  life  insurance 
building.  Steel  pipe  was  also  installed  for 
the  hot  water  heating  system.  Information 
is  available  . Item  IM 
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ELECTRIC  MOTORS.  Page  55.  Electric  mo¬ 
tors  are  offered  by  this  company  with  en¬ 
closed.  fan-cooled  type  frames  184-25CU 
Due  to  greater  mechanical  and  dielectric 
strength,  insulating  materials  occupy  less 
space.  Bearings  are  available  in  several 
optional  types.  Bulletin  is  available. 
. Item  187 


AIR  CONDITIONING  UNITS.  Page  56.  Air 
conditioning  units  with  a  muggy-alr  con¬ 
trol  are  made  by  this  company  to  take  the 
chill  and  danipne.ss  out  of  cooling  on  mug¬ 
gy  days  without  reheat  or  dampers.  With 
two  independent  refrigerant  circuits  the 
upper  circuit  can  be  cut  out  to  increase 
the  dehumidifying  effect  by  lowering  the 
refrigerant  temperature.  Bulletin  is  avail¬ 
able.  . . . Item  188 


MODERN  COAL  BURNING.  Page  57.  Up- 
to-date  coal  burning  equipment  can  give 
10  to  40%  more  steam  per  dollar.  Auto¬ 
matic  coal  and  ash  handling  systems  can 
cut  labor  costs.  No  smoke  or  dust  prob¬ 
lems  when  coal  is  burned  with  modern 
equipment.  Information  and  case  histories 
of  coal  burning  systems  are  available. 
. . . Item  189 


AIR  DIFFUSERS.  Page  58.  Slot  air  dif¬ 
fusers  are  slenderly  designed  by  this  com¬ 
pany  to  be  inconspicuously  located  in 
walls,  ceilings,  coves,  moulds,  window  re¬ 
veals  and  stools  and  almost  anywhere  to 
suit  interior  design.  Air  diffuser  catalog  is 
available . . . Item  190 


PIPING  LAYOUTS.  Page  59.  How  to  plan 
piping  connections  for  an  all-year  self- 
contained  air  conditioning  unit  is  shown 
in  a  practical  piping  layout  offered  by  this 
valve  manufacturer.  An  enlarged  diagram 
and  full  description  of  the  layout  is  free 
on  request.  . Item  191 


AIR-COOLED  CONDENSERS.  Page  6U.  A 
remote  air-cooled  condenser  has  been  de¬ 
vised  by  this  company  lor  simpler  mul¬ 
tiple  circuiting.  'ITie  condenser’s  tubing 
assembly  is  self-reinforcing,  locking  out 
vibration  before  it  starts.  Bulletin  is  avail¬ 
able.  _ Item  192 


ELECTRIC  MOTORS.  Page  62.  Every  rotor 
used  in  this  company's  motors  is  dynamic¬ 
ally  balanced  on  balancing  machines  to 
operate  smoothly  and  quietly.  Totally- 
enclosed  motors  that  are  fully  protected 
are  offered  in  ratings  to  500  hp.  Informa¬ 
tion  is  available. . . Item  193 


AIR  FILTERS.  Page  63  Air  filters  are 
made  by  this  company  of  soft  glass  fiber 
which  provides  a  dust  collecting  area 
without  interfering  with  air  flow.  They 
are  moisture  proof  and  fire  resistant.  The 
glass  fiber  filter  does  not  splinter  or  shred. 
Information  is  available . Item  194 


AIR  HANDLING  EQUIPMENT.  Page  64.  A 
dual  air  conditioning  setup  that  cools  on 
the  sunny  side  and  heats  on  the  shadow 
side  of  a  Southern  office  building  employs 
this  company's  air  handling  and  condi¬ 
tioning  equipment.  The  company  offers 
equipment  for  large  scale  central  or  zone 
systems,  or  systems  for  smaller  stores, 
show  rooms  and  factories.  Information  is 
available.  _ _ Item  195 


ROTARY  OIL  BURNER.  Page  65  Rotary 
oil  burners  are  manafacturedf  for  econom¬ 
ical  heavy  oils  by  this  company  with  a 
valve  that  will  not  pass  the  oil  to  the 
nozzle  before  it  reaches  a  predetermined 
temperature.  The  burners  are  made  in 
capacities  from  8  to  200  gph.  Literature 
and  specification  sheets  are  available. 
. -Item  196 


STEAM  LINE  INSULATION.  Page  121  A 
Western  Carolina  college  poured  74  tons  of 
this  company’s  insulation  on  a  1500-ft 
steam  line  installation.  The  insulation  is 
poured  on  and  tamped  down;  the  pipe  heat 
tuses  it  into  three  zones.  Three  types  are 
available  covering  a  temperature  range 
from  220  to  520  deg  F.  Information  is  avail¬ 
able _ _ Item  197 


FAN  VENTILATORS.  Page  123.  Fan  ven¬ 
tilators  are  offered  by  this  company  with 
V-belt  or  direct  drives  for  schools,  hospi¬ 
tals.  and  public,  commercial  and  industrial 
buildings.  Certified  capacities  range  from 
408  to  36,430  cfm.  Centrifugal  wheels  are 
backward  curved  blade  in  non-overload¬ 
ing  design.  Data  book  is  available.  Item  198 


PIPE  RACKING  CHANNELS.  Page  125.  A 
method  of  pipe  racking  is  offered  by  this 
company  with  six  channels,  clamps,  hang¬ 
ers,  concrete  inserts,  rollers,  and  other 
accessories.  The  method  requires  no  drill¬ 
ing.  welding,  or  riveting  for  supporting 
steam,  gas,  light  conduit,  air  conditioning, 
or  heavy  water  lines.  A  78-page  catalog  is 
available.  . Item  199 


REVOLVING  HEATERS.  Page  127.  Revolv¬ 
ing  unit  heaters  are  made  by  this  company 
for  circulating  heated  air  in  slowly  mov¬ 
ing  streams  to  keep  room  temperatures 
uniform.  The  heaters  are  made  for  me¬ 
dium  and  low  ceiling  heights  as  well  as  for 
high  ceilings.  Bulletin  is  available. 
. Item  200 


SOUND  TRAPS.  Page  129.  Sound  traps  are 
made  by  this  company  to  silence  air  con¬ 
ditioning  noise  of  all  frequencies  in  the 
audio-frequency  range.  A  7-ft  unit  sup¬ 
presses  as  much  sound  as  100  ft  of  or¬ 
dinary  duct  lining.  Four  series  cover  ap¬ 
plications  ranging  from  offices  to  record¬ 
ing  studios  Booklet  is  available... Item  201 


AIR  MIXERS  AND  DIFFUSERS.  Page  131 
An  acoustically  lined  chamber  made  by 
this  company  blends  the  hot  and  cold  air 
supplied  to  it  at  from  3500  to  6000  fpm. 
The  air  then  passes  through  an  air  diffuser 
where  it  is  mixed  with  room  air  to  the 
desired  temperature.  A  new  products  bul¬ 
letin  and  selection  manual  are  available. 

. - . Item  202 


AIR  RECOVERY.  Page  133.  A  manufac¬ 
turer  of  photosensitive  aluminum  plates 
for  direct  printing  installed  this  com¬ 
pany’s  air  recovery  unit  to  prevent  the 
plates  from  becoming  chemically  fogged. 
Ventilating  air  is  admitted  only  through 
the  unit’s  activated  carbon  filters  which 
extract  gaseous  contaminations.  Assist¬ 
ance  on  air  purifying  problems  is  avail¬ 
able . Item  203 


HEATERS-COOLERS.  Page  133.  The  Une 
of  U-bend  heaters  and  coolers  made  by 
this  company  includes:  Tank  suction  heat¬ 
ers,  oil  pre-heaters,  condensate  coolers, 
storage  water  heaters,  and  Instantaneous 
water  heaters  and  convertors.  Information 
is  available.  . . Item  204 


FLEXIBLE  DUCT  CONNECTORS.  Page 
135.  Flexible  duct  connectors  are  made  by 
this  company  in  one-piece,  factory -assem¬ 
bled.  metal-to-material  units  that  unroll 
flat.  A  choice  of  canvas,  asbestos,  and 
Neoprene-coated  fiber  glass  is  offered  at¬ 
tached  to  galvanized  steel  or  aluminum  in 
25,  50.  or  100-ft  rolls.  Catalog  and  specifica¬ 
tion  sheet  are  available.  - Item  205 


SECTIONAL  CONDENSER.  Page  135.  The 
casing  of  this  company’s  condenser  is 
made  of  sections  each  separately  remov¬ 
able  to  give  access  to  all  parts.  The  unit 
removes  superheat  before  condensing  and 
keeps  the  system  purged  of  oil.  Capacity 
range  is  from  90  to  240  tons.  Bulletin  is 
available . . . . Item  206 


POWER  BOILERS.  Page  137.  Power  boil¬ 
ers  are  manufactured  by  this  company  to 
satisfy  the  demands  of  institutional,  apart¬ 
ment,  office  and  industrial  buildings.  The 
company  also  furnishes  low  pressure  boil¬ 
ers  for  heating  purpioses.  Information  is 
available.  _ _ Item  207 


ICE  BANKS.  Page  137.  Sweet  water  ice 
banks  are  designed  by  this  manufacturer 
to  deliver  tons  of  32-  to  34-deg  F  ice  water 
for  recirculation  through  air  cooling  colls 
in  air  conditioning  systems.  Designed  for 
use  with  Freon,  methyl  chloride,  or  am¬ 
monia.  the  banks  may  be  added  to  exist¬ 
ing  systems  for  increased  capacity.  Cata¬ 
log  is  available.  _ _ _ Item  208 


GLOBE  VALVE  AND  UNION.  Page  139. 
The  bronze  globe  valve  made  by  this  com¬ 
pany  has  a  renewable  composition  disc,  a 
two-piece  union  bonnet,  and  a  radial  seat. 
The  union  has  a  ground  ball  joint,  two 
bronze  seats,  and  a  malleable  iron  body. 
Information  is  available.  . . ..Item  209 
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ALUMINUM  EXHAUSTERS.  Page  139.  A 
bulletin  on  spun  aluminum  exhausters  is 
offered  by  this  manuiacturer  with  tacts 
about  centritugal  roof  and  wall  mounted 
exhausters  as  well  as  axial  flow  units.  Per¬ 
formance  tabulation  for  both  direct  and 
V-belt  driven  roof  exhausters  are  avail¬ 
able  throughout  the  range  of  sizes. 

. . Item  210 


AIR  EXTRACTOR.  Page  141.  A  scoop  that 
diverts  the  air  from  the  main  duct  to 
branch  ducts  or  grilles  is  offered  by  this 
company  to  increase  output  to  normal  flow 
where  needed.  The  curved  steel  blades  of 
the  extractor  are  adjustable  and  act  in 
unison.  A  single  key  rod  provides  adjust¬ 
ment.  Catalog  is  available. _  Item  211 


UNIT  AIR  CONDITIONERS.  Page  141 
Unit  air  conditioners  are  furnished  by  this 
manufacturer  in  sizes  of  3.  5,  and  7>2  hp. 
They  have  insulated  cabinets;  large  cool¬ 
ing  surfaces;  insulated  condensers;  and 
conservative  ratings.  Bulletin  is  available 
. Hem  212 


BOILER  WATER  LEVEL  CONTROLS. 

Page  143.  Boiler  water  level  controls  are 
equipped  by  this  company  with  a  perma¬ 
nent  Alnico  magnet,  located  outside  the 
float  chamber,  to  link  water  level  and 
electrical  controls.  Units  are  available  for 
temperatures  to  750  deg  F  on  pressures  to 
600  psi  for  single  or  multi-level  stage  con¬ 
trol.  Catalog  section  is  available... Item  213 


UNIT  COOLERS.  Page  143.  Large  capacity 
unit  coolers  are  designed  by  this  company 
to  deliver  full  rated  capacity  in  order  to 
reduce  the  number  of  units  required  and 
eliminate  extra  piping  and  electrical  con¬ 
nections.  Units  are  made  to  operate  at  all 
normal,  temperatures.  Information  avail¬ 
able.  . . . Item  214 


CAS  OR  OIL  BURNERS.  Page  143  These 
gas  or  oil  burners  combine  low  installation 
and  maintenance  costs  with  added  years  of 
dependable  service.  Information  is  avail¬ 
able.  . Item  215 
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DIRECT-FIRED  HEATERS.  Page  144 
Stainless  steel,  direct-flred  heaters  are 
manufactured  by  this  company  in  capaci¬ 
ties  from  3UU.000  to  2,000.0U0  Btu  per  hr 
output  for  industrial  and  commercial 
buildings  as  well  as  a  number  of  special 
adaptations.  Secondary  heat  transfer  is 
provided  with  a  multiple  battery  of  10- 
gage  boiler  tubes.  Booklet  is  available. 

. Item  216 


ELECTROSTATIC  AIR  FILTER.  Page  145. 
The  air  filter  offered  by  this  manuiacturer 
has  a  patented  plastic  mesh  that  attracts 
dust  and  dirt  by  electrostatic  action,  then 
quickly  rinses  clean.  This  feature  results 
in  fewer  tree  service  calls.  Information  is 
available.  . Hem  217 


INTERIOR  FIRE  PROTECTION.  Page  145. 
Contractors'  success  stories  on  interior  fire 
protection  jobs  indicate  there  is  a  reason 
why  this  manufacturer's  line  of  interior 
fire  protection  equipment  is  preferred. 
Check  with  the  company's  representative 
before  figuring  on  the  next  interior  fire 
protection  job . . ..Hem  218 


AIR  DUCT  HEATERS.  Page  145.  Con¬ 
trolled  temperatures  to  1000  deg  F  can  be 
maintained  by  electric  air  duct  heaters  for 
heating  air  and  gases  under  forced  circu¬ 
lation.  Installed  in  round  or  rectangular 
ducts,  the  heaters  may  be  used  for  drying, 
curing,  baking,  and  annealing  ovens.  Cata¬ 
log  is  available.  _ _ _ Hem  219 


MULTI-FUNCTION  CEILING.  Page  146.  A 
celling  that  provides  radiant  heating,  cool¬ 
ing.  ventilation,  humidity  control,  noise 
reduction,  and  lighting  from  one  inte¬ 
grated  unit  is  offered  by  this  manufac¬ 
turer.  A  booklet  containing  photographs, 
details,  and  design  data  is  offered. 

. . Hem  220 


CAST  IRON  FITTINGS.  Page  147.  A  cost 
comparison  between  cast  iron  screwed  fit¬ 
tings  and  steel  welded  fittings  is  offered  by 
this  company  covering  9  sizes  each  of  90- 
degree  elbows,  tees,  reducing  tees,  and  6 
sizes  of  eccentric  reducers.  A  blotter 
showing  the  cost  comparison  is  available. 

. . . - . Hem  221 


OIL-GAS  BURNERS.  Page  148.  Dual  fuel 
burners  are  manufactured  by  this  com¬ 
pany  in  sizes  from  1  to  40  gph  and  in  ca¬ 
pacities  from  100,000  to  5,400,000  Btu  per 
hr.  Automatic  change-over  can  be  accom¬ 
plished  by  outdoor  thermostat  or  any  oth¬ 
er  suitable  sensing  switch.  Descriptive 
circulars  describing  features  and  giving 
specifications  are  available.  . Hem  222 


STEAM  TRAPS.  Page  149.  The  steam  traps 
offered  by  this  manufacturer  drain  air  out 
ot  cold  unit  heaters  instantaneously,  per- 
mitting  them  to  give  off  heat  in  niinutes^ 
They  also  keep  the  heaters  drained  of 
conoensate  at  all  times.  A  booklet  is  avail¬ 
able  telling  how  to  select  and  Install  tr^s 
for  all  steam  equipment.  . . ..Hem  223 


PRESSURE  CONTROLS.  Page  150.  Pres¬ 
sure  controls  are  made  by  this  company 
for  fluids  and  gases  with  operating  ranges 
from  0-14  to  0-3U0  psig.  Controls  for  air  or 
gas  are  available  in  six  operating  ranges 
from  0-0.1  in.  pressure  from  1-30  in.  va¬ 
cuum.  Bulletin  is  available. . Item  224 


COOLING  TOWERS.  Page  151.  A  chemical 
company  supplements  its  1936  installation 
with  a  second  cooling  tower  made  by  this 
company.  A  complete  line  of  mechanical 
and  natural  draft  cooling  towers  is  offered 
by  the  company.  Its  engineers  will  assist 
customers  in  selecting  the  correct  tower. 
Information  is  available . Hem  225 


GAS  UNIT  HEATERS.  Page  152.  A  gas- 
fired  unit  heater  has  been  made  stylish  by 
this  manufacturer  with  the  use  of  polished 
chrome  and  a  gray-green  finish  to  enhance 
its  modern  lines.  The  heater  is  available 
in  eight  sizes  from  25,000  to  310,000  Btu  per 
hr,  for  natural,  manufactured,  mixed,  LP 
and  LP-air  gas  mixtures.  Bulletin  is  avail¬ 
able.  _ Htm  226 


VENTILATING  SPECIALTIES.  Page  153. 
The  line  of  ventilating  specialties  offered 
by  this  company  includes  automatic  shut¬ 
ters,  back  draft  shutters,  hand-operated 
.shutters,  automatic  ceiling  shutters,  hand- 
operated  ceiling  shutters,  and  unit  blower 
shutters.  Circular  and  prices  are  available 
. . Hem  227 


HEATERS.  Page  153.  Direct  fired,  warm 
air  heaters  are  made  by  this  company  in 
a  full  range  of  sizes  for  gas,  oil,  or  gas¬ 
oil  firing.  A  gas-fired,  infra  radiant  heater 
is  also  made  by  the  company  tor  com¬ 
mercial  and  industrial  heating.  Bulletins 
are  available.  . Hem  228 


VENTILATORS.  Page  153.  The  ventilators 
offered  by  this  company  have  gone 
through  several  wind  tunnel  design  stages 
to  insure  their  performance  under  oper¬ 
ational  conditions.  Engineering  perform¬ 
ance  data  on  the  line  of  ventilators  are 
available . Hem  229 


UNIT  HEATER.  Page  154.  A  unit  heater 
for  general  purpose  and  heavy  duty  and 
industrial  heating  is  available  from  this 
manufacturer  in  24  sizes,  8  coil  selections, 
159  ratings  from  100,000  to  2.500,000  Btu 
per  hr,  and  capacities  from  2000  to  25,000 
cfm  each.  For  general  purposes,  the  heater 
has  non-ferrous  coils;  for  heavy  duty  work 
it  has  wrought  iron  coils.  Booklet  is  avail¬ 
able . . . Hem  230 


AIR  CONDITIONING  EQUIPMENT.  Page 
155.  One  of  seven  complete  lines  of  year- 
round  air  conditioning  equipment  offered 
by  this  manufacturer  includes  recessed 
room  units  and  recessed  console  models. 
Literature  is  available.  . Hem  231 


VALVE  LINE.  Inside  back  cover.  A  line  of 
flow  controlled  valves  includes  packless 
and  packed  valves,  strainers,  dryers,  check 
valves,  relief  valves,  3-way  valves,  liquid 
gage  sets,  flange  unions,  and  accessories 
for  air  conditioning,  refrigeration,  and  in¬ 
dustrial  users.  A  catalog  describing  the 
valves  and  two  catalogs  on  ammonia 
valves  and  steel  fittings  are  available. 
. Hem  232 


boiler  CONTROLS.  Back  Cover  Con¬ 
trols  for  boilers  up  to  250  psi  are  offered 
by  this  manufacturer  in  four  models  that 
meet  all  conditions.  Two  models  are  avail¬ 
able  with  an  adaptable  water  column 
form:  the  other  two  are  made  without  the 
water  column.  Engineering  folder  and  wir¬ 
ing  sheets  are  available.  . Ham  233 
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Architect's  drawing  of  the  United  Services  Automobi'e  Association  Building  in  Son  Antonio,  lex. 


Air  Conditioning  System 
Designed  for  Flexibility 

GERARD  M.  BAKER 


Consulting  Mechanical  Ei 

The  new  home  office  building  of  the  United  Services 
Automobile  Association  In  San  Antonio,  Texas,  was  built 
to  meet  the  needs  of  a  rapidly  expanding  company. 
Flexibility  to  meet  present  and  future  needs,  therefore, 
was  an  important  requirement  of  the  air  conditioning. 

TMK  I  'liitcd  Ser\  ices  ,\ut»tmol»ile  Association  is  an 
autoinoliile  insurance  firm  specializing  in  insurance 
for  commissioned  officers  in  the  I  .  S.  armed  forces.  The 
new  home  oflice  huilding  of  the  Association,  located  on  a 
main  business  artery  leading  into  San  Antonio,  consists 
of  an  eight-story  shaft  a|)proximately  10!’»  hy  242  ft  sur¬ 
mounted  hv  a  tW()-stor\  tower  section  00  hv  100  ft. 

The  eight  lower  floors  of  the  huilding  consist  primarily 
of  open  oflice  space,  with  the  portion  under  the  tower 
occupied  hy  escalators,  freight  and  passenger  elevators, 
toilets  and  utility  shafts.  Kxtending  to  the  south  of  the 
main  shaft  is  a  three-story  wing  approximately  100  hy 
102  ft  housing  a  two-story  cafeteria  and  [lersonnel  oflice.-. 
with  the  kitchen,  dead  file  room  and  maintenance  shops 
located  on  the  ground  floor.  The  ninth  or  lower  tower 
floor  is  occupied  hy  the  executive  offices  and  hoard  room, 
and  the  tenth  or  top  floor  is  given  over  to  a  mechanical 
and  fan  room. 

The  huilding  was  planned  for  full  owner  occupancy, 


igineer,  San  Antonio,  Texas 

although  one  floor  iiiav  he  leased  out  on  a  short-term 
basis.  Personnel  of  the  companv  consists  of  aliout  2.t  men 
and  (500  women,  and  it  is  anticipated  that  the  numher  of 
women  may  he  increased  to  1200  in  the  future. 

The  companv  outgrew  an  older  oflice  huilding  with  an 
air  conditioning  system  which,  though  fairly  modern, 
gave  rise  to  complaints  of  drafts,  “dead  "  areas,  poor  tem¬ 
perature  control  and  noise.  The  coinpanv  s  management, 
the  architects  and  the  present  writer  acting  as  consulting 
engineer  devoted  considerable  effort  toward  eliminating 
the  sources  of  these  complaints  in  the  air  conditioning 
system  for  the  new  hui'ding. 

T  he  new  system  had  also  to  he  adapted  to  the  reijuire- 
nients  of  the  women  who  make  up  the  majority  of  the 
employees,  many  of  whom  are  executives  of  long  tenure. 
In  addition  to  eliminating  the  defects  mentioned  as  asso¬ 
ciated  with  the  system  in  the  previous  huilding.  the  sys¬ 
tem  was  also  planned  to  meet  the  following  needs: 

ll )  Complete  flexihility  of  use.  Due  to  rapiillv  exjiand- 
ing  business,  there  is  no  assurance  that  anv  oflice  area 
will  remain  in  its  original  usage.  This  means  that  anv 
given  area  may  he  used  as  a  file  room  with  low  occupancy 
count,  a  general  office  area  with  closely  spaced  desks,  a 
private  oflice,  or  a  machine  room  with  a  heavy  cooling 
load  from  business  machines.  Since  most  of  the  space  in 
the  huilding  can  he  easily  converted  from  one  type  of  oc- 
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The  Anemostot  octopus  unit  has  o  standard  diffuser  outlet  for 
a  ceiling  diffuser.  Input  to  the  box  is  from  a  hot  duct  and  a 
cold  duct. 


cupancy  to  another,  it  was  essential  that  the  (le\ihil't\  of 
the  air  eonditioning  system  inat!'h  the  arehit^'  iural  flexi- 
l>ility  designed  into  the  huilding. 

(2)  of  suhtlivisinn.  Due  to  the  altove  men¬ 

tioned  anticipated  shifts  in  utilization  of  spare,  provision^ 
had  to  he  made  for  permittitig  subdivisions  of  thr*  <'ffiee 
spare.  \n\  perimeter  hay  might  he  divided  into  ofhee'. 
Any  interior  hav  max  he  divided  into  two.  three  or  four 
offices  hv  means  of  movalde  partitions  located  on  e(dunm 
lines  or  l»av  center  lines.  This  reriuirement.  inerna=in'ilv 
more  «'ommon  in  rentahle  ofTiee  spaces,  places  a  heavy 
hurden  on  the  engineer  in  designing  such  ffexihilitv  into 
the  air  eonditioning  svstem. 

i-'h  Flexihility  of  heat  control.  \  further  re(|uirement 
dictated  that  any  private  office  sjtaee  partitioned  off  as 
anticipated  must  lie  eijuipped  with  individual  temperature 
control  to  meet  the  reipiirements  cd  the  orcupant  of  that 
space. 

Structural  Factors 

The  huilding  vya<  designed  with  a  structural  steel 
frame,  with  cidumns  on  21  hv  21  ft  <enters.  a  l.f  ft  typical 
floor-to-floor  height  and  9  ft  ceiling'.  The  steel  cellular 
deck  flooring  and  th-  steel  heani'  and  girder'  are  fire¬ 
proofed  with  a  furred  metal  lath  and  lightweight  pla'ter 
false  ceiling.  The  clear  space  helween  the  actual  ceiling 
construction  and  the  beam  fireproofing  is  alxnit  21 
inches,  with  additional  clearance  provided  under  the  deck¬ 
ing  hut  even  less  clearance  under  girders.  KIcctrical  race¬ 
ways.  a  certain  amount  of  plumhing  and  sprinkler  jiiping 
and  re«essed  fluorescent  lighting  fixtures  all  competed 
with  the  air  conditioning  ducts  for  available  sjiace. 

Kxterior  columns  in  the  main  shaft  were  set  hack  suf- 
ficientlv  to  permit  insulated  17-inch  diameter  maximum 
size  vertical  su))ply  ducts  to  he  placed  between  the  col¬ 
umns  and  the  aluminum  and  enamel'ed  steel-faced  ex- 
teri<»r  panels. 

Air  Conditioning  System  Design 

Due  principallv  to  the  relatively  small  space  available 
in  mechanical  shafts  and  furred  ceilings,  and  because  fan 
rooms  on  the  <»ffice  floors  were  not  desired,  a  double  duct 
svstem  of  the  high  velocity  and  high  pressure  type  was 
decided  upon  for  the  air  distribution.  The  small  size  of 


ductwork  re(|uired  in  the  high  yclociiv  svstem  made  it 
possible  to  save  considerable  space.  The  original  tenta¬ 
tive  lav  outs  suggested  zones  for  the  four  separate  ex¬ 
posures.  plus  inlerit)r  zoning,  using  single  high  velocitv 
supplv  ducts  ami  oullets  coordinated  with  the  tentative 
lighting  lavouts. 

When  these  plans  were  <liscussed  with  the  owners  «d 
the  building,  it  developed  that  the  singh*  <lu«t  system, 
while  adeejuate  for  many  ap|)lications.  did  not  provide  the 
flexibility  called  for  in  the  subdivided  office  areas.  It  was 
estimated  that  a  dual  duct  system  with  complete  localized 
contreds  would  increase  the  cost  of  the  system  approxi¬ 
mately  10' r  over  the  single  duct  system.  It  was  therefore 
decided  to  remake  the  lav  out  on  the  basis  of  a  dual  duct 
svstem  to  gain  the  added  flexibility.  (.Actually,  the  10'< 
figure  turned  out  to  be  t<t(t  high.  Although  ccmiplete 
figures  are  not  available,  the  additional  c(»st  pr<d)ably  did 
not  exceed  0  or  7' »  I . 

In  designing  the  svstem  for  the  building,  a  number  of 
basic  decisions  not  usually  re«piired  in  more  conventional 
systems  had  to  he  made.  They  included  the  following: 

(I  I  Zonirifi.  In  changing  from  the  original  zoned  single 
duct  design  to  a  double  duct  svstem.  it  was  desired  to 
retain  the  zonitig  by  exposures.  This  was  |»artly  IxMause 
the  contrfds  manufacturer  acting  as  adviser  strongly  rec¬ 
ommended  zoning  as  a  means  of  reducing  control  “hunt¬ 
ing  ’  and  partly  because  the  largest  available  high  pres¬ 
sure  fans  could  not  supply  more  air  than  was  re(|uire<l 
for  any  one  zone.  Accordingly,  all  exterior  hays  on  the 
north  side  of  the  upj»er  seven  floors  were  included  in  one 
zone,  and  similarly  the  exterior  bays  with  other  ex|)osures 
were  zoned  south,  east  and  west.  Supply  fans  serving  these 
zones  were  huated  in  the  tenth  flo(»r  fan  room,  with  alter¬ 
nate  hot  and  cold  air  supply  ducts  located  at  exterior 
columns.  The  interior  bays  were  zoned  half  right  and  half 
left,  with  the  fans  supplying  the  upper  four  floors  locatt'd 
in  the  tenth  floor  fan  room  and  those  supplying  the  in¬ 
terior  zones  (tn  the  lower  floors  fixated  in  the  ground 
floor  fan  room. 

A  separately  zoned  high  pressure  svstem  with  its  own 
fan  r<i(»m  was  provided  for  the  cafeteria,  and  a  nundter 
of  both  single  and  double  duct  high  and  standard  pressure 
sv stems  were  pr<ivided  for  the  maintenance  and  kitchen 
areas  and  for  a  small  ground  floor  auditorium. 

<2i  Treatment  of  exterior  hays.  The  exterior  bays  are 
20  ft  dee|).  and  the  exterior  walls  include  continuous 
double-glazed  (tpenings  extending  from  a  .A  ft  high  sill  to 
the  ceilitig  line.  To  counteract  the  heat  gain  or  loss 
through  this  glass,  it  seemed  desirable  that  under-the- 
window  supply  units  of  some  typ«‘  be  |irovidcd. 

Kxtensive  tests  made  by  the  lah<»ratorv  staff  of  Aneino- 
stat  Corp.  under  the  direct  observatioti  <»f  the  author  and 
including  a  full  scale  mock-up  proved  to  his  satisfaction 
that  the  use  of  under-the-window  attenuation  units  with 
aspiration,  and  supplied  with  the  (]uantitv  and 
temperature  of  air  set  out  in  the  design,  gave  very  good 
air  diffusion  without  drafts  for  the  outer  17  ft  of  the  20 
ft  bay.  overcame  the  hot  glass  effect  ami  maintained  ac¬ 
ceptably  low  sound  levels. 

Due  to  the  owner’s  re<juirement  for  future  office  sub¬ 
division.  it  was  decided  to  use  two  under-the-window  type 
attenuation  units  having  100' r  aspiration  in  each  bay. 
These  units  and  their  supply  ductwork  arc  encased  in 
plaster  furring  to  the  window  sill  line,  topped  with  ati 
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tMiainfllcd  sleel  shelf  <»r  sill,  lo  r«)m|M*nsate  for  the  slight 
lack  of  “throw”  in  the  peripheral  units,  the  ceiling  dif¬ 
fusers  in  the  adjoining  interior  hays  will  he  adjusted  to 
increase  their  throw  slightly  toward  the  exterior  wall. 

Kach  under-the-w  indow  unit  is  individuallv  thermo¬ 
statically  controlled,  with  individual  temperature  selec¬ 
tion. 

I.'i)  Treatment  of  interior  hays.  Laboratory  tests  on  the 
full-si/.e  mock-uj)  of  an  interior  hay  proved  conclusively 
that  the  use  of  one  attenuation  unit  iti  the  center  of  each 
hay.  with  a  ceiling  diffuser  having  !()()'/  aspiration, 
would  he  etitirely  satisfactory  fr(»m  every  standpoint. 

I  (t  prov  ide  for  future  suhdiv  isioti  of  interior  l)ays  into 
office  spaces,  the  attenuation  units  selected  were  of  the 
Anemostat  octopus  type.  I  hat  is,  in  addition  to  the  regu¬ 
lar  hollom  opening  for  the  ceiling  diffuser,  there  are  four 
capped  tabs  at  the  sides  of  the  box.  Should  a  typical 
huilding  hay  rcfpjire  future  subdivision,  the  standard 
ceiling  diffuser  will  he  removed  and  its  opening  in  the 
attenuator  box  cap|)ed  off.  I  lexihle  ducting  will  he  al- 
tache(i  to  the  side  taps  |irov  ided  for  this  purp(»se  and 
extended  to  a  small  attachment  box  com|)lete  with  ceiling 
diffuser  located  in  the  center  of  each  subdivided  space. 
y  p  t(»  four  such  diffusers  may  he  fed  from  a  single  at¬ 
tenuator  box.  each  diffuser  being  made  the  same  size  as 
the  modular  acoustij’  panels  used  as  c(‘iling  construction, 
.'^uch  change's  as  these  mav  he  made  without  shifting  metal 
ductwork,  and  sufheietit  (|uantities  of  the  Ilexihle  ducting, 
attachment  boxes  and  eeiling  diffusers  were  supplied  to 
the  ow lu'rs  of  the  huilding  to  take  care  of  a  considerable 
amount  of  n'locating  of  outlets,  work  that  can  he  dotie 
by  the  huilding  maintenance  e  rew. 

Due  to  the  fait  that  ofFice  subdivision  will  he  more 
frequent  in  the  exterior  than  in  interior  havs.  the  ceiling 
atti'iiuation  units  are  thermostatically  controlled  in  groups 
of  five  or  six.  hut  provision  is  made  for  the  future  in¬ 
stallation  of  individual  control  of  each  utiit.  whether  it 
serves  one  hay  or  a  small  individual  oflice  unit. 

Design  Criteria 

In  sizing  ducts,  a  maximum  air  velocity  of  L.^OO  fpm 
was  maintained  ami  advantage  was  taken  of  static  regain. 
Iheoretical  pressure  drop  in  «lucts  was  limited  to  1  inch 
w.g.  jier  loo  linear  feet,  hut  practically  the  drop  was  not 
this  high.  Maximum  fan  pressures  did  not  exceed  o  inches 
w.g..  which  in  light  of  present  standards  places  the  svstem 
in  the  category  of  a  medium  pressure  rather  than  a  high 
jiressure  installation,  with  high  velocity  distribution. 

Cold  air  ducts  were  sized  for  100' i  of  the  total  air, 
and  the  corresponding  warm  air  trunk  ducts  sized  for 
i.i'f  of  total  air.  At  the  ends  of  runs,  cold  and  hot  ducts 
were  sized  the  same  to  simplify  the  fabrication.  To  reduce 
duct  sizes,  cold  air  ducts  are  sized  on  the  basis  of  a  30 
deg  K  difference  between  the  delivered  air  temperature 
and  room  design  tenifK^rature.  Accordingly,  diffusers  hav¬ 
ing  100' <  aspiration  were  selected  to  avoid  a  sensation 
of  cold  drafts  and  to  jirov  ide  more  sensible  air  movement. 

Return  Air  System  and  Power  Plant 

The  owner's  refpjirement  for  space  subdivision  dictated 
that  the  furred  ceiling  space  he  used  as  a  return  air 
plenum.  Accordingly,  a  12  by  12  ft  return  air  register 
replaces  one  acoustic  ceiling  tile  in  each  hay  or  enclosed 


oflice  space.  To  equalize  return  air  pickup  as  much  as 
possible,  a  system  of  serpentine  low-pressure  return  air 
ducts  was  provided  in  all  furred  ceiling  spaces,  with  in¬ 
take  openings  of  graduated  sizes  provided  at  regular  in¬ 
tervals  in  these  ducts.  The  ceiling  return  ducts  connect  to 
vertical  return  air  risers  in  the  mechanical  shafts,  which 
connect  hack  to  the  fan  rooms.  Steam  for  heating  is  sup¬ 
plied  at  5  psi  by  two  gas-fired  low  pressure  steel  boilers, 
('.ondensate  return  flows  by  gravitv  to  a  condensate  stor¬ 
age  tank,  and  from  that  point  is  then  pumped  hack  to 
the  boilers. 

r.hilled  water  is  |)rovided  by  three  3.i()-ton  centrifugal 
water  chillers  located  in  the  suh-hasement.  An  induced 
draft,  double  flow  cooling  tower  is  located  at  grade  in  the 
parking  lot.  several  hundred  feet  distant  from  the  huild¬ 
ing.  Chilled  water  off  the  chillers  is  circulated  in  a  pipe 
loop  located  at  the  machine  room  ceiling,  with  provision 
being  made  to  operate  either  one.  two  or  three  chillers 
depending  (»n  the  load.  Off  of  the  loop  are  taken  five 
separate  pumped  chilled  water  circuits  to  .serve  the  vari¬ 
ous  groups  of  fan  and  coil  units.  Thus  the  chilled  water 
circulated  to  any  part  of  the  huilding  can  be  cut  off  in  the 
machine  room,  should  cooling  not  be  required. 

In  addition  to  the  fan  room  on  the  tenth  floor,  there 
is  a  fan  room  42  bv  ft  on  the  ground  floor  directly 
under  the  utility  portion  of  the  oflice  floors,  and  this  ex¬ 
tends  one  floor  deeper  to  form  a  basement  mechanical 
room.  A  short  tunnel  connects  this  mechanical  room  with 
an  underground  fan  room  housing  fresh  air  intake  and 
cxhau.'t  fans.  Areawavs  with  gratings  flush  with  the  lawn 
serve  as  air  ititakes  and  exhausts  for  this  fan  room.  At 
either  end  of  the  mechanical  room  is  a  vertical  shaft  con¬ 
necting  the  ground  and  ninth  floor  fan  rt«)ms. 

Heturn  air  from  each  zone  is  filtered  in  the  fan  room 
and  combined  with  fresh  air  make-up  which  has  also  been 
filtered  and  cooled  or  heated  to  approximately  return  air 
temperature.  It  is  then  drawn  from  the  mixing  plenums 
bv  the  high  pressure  fans  and  blown  through  a  pair  of 
hot  and  cold  coils  located  side  by  side.  The  double  duct 
distribution  system  starts  at  the  leaving  side  of  the  coils. 

Installation 

No  major  changes  were  made  from  the  contract  draw¬ 
ings  in  the  contractor's  drawings,  but  a  few  minor  and 
at  times  troublesome  relocations  had  to  be  worked  out  on 
the  job.  The  worst  spots  were  at  the  mechanical  shafts, 
where  there  is  the  greatest  accumulation  of  supply  and 
return  duct  take-offs,  bus  ducts.  pij>ing.  escalator  ma¬ 
chinery  and  other  e(juipment.  The  crowded  ettndition  was 
aggravated  by  the  reejuirement  that  branch  supply  duct 
take-offs  must  be  made  with  long  sweep  ells,  which  re- 
(|uire  much  more  room  than  the  right  angle  take-offs  in 
low  pressure  work.  The  liberal  use  of  flexible  ducting  in 
sizes  12  inches  and  under  helped  in  avoirling  interfer¬ 
ences.  but  in  several  cases  the  corridor  and  toilet  room 
ceilings  were  lowered  slightly  to  prov  ide  for  concealment 
of  mechanical  work. 

This  installation  is  an  indication  of  the  flexibility  that 
can  be  achieved  in  an  air  conditioning  svstem  with  the 
advanced  equipment  now  available  and  modern  principles 
of  design.  The  use  of  dual  duet  air  distribution  provides 
the  flexibility  for  future  changes  in  the  use  of  space  and 
is  particularly  adaptable  to  office  buildings  such  as  the 
ISA  A  Building. 
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NEWS  OF  EQUIPMENT  AND  MATERIALS 


Use  the  convenient  prepaid  postcard  appearing  on 
page  101  for  securing  additional  information  on  new 
equipment  and  materials  described  in  this  department. 

Large  Tower  Is  Added  to  Line 

The  size  range  «tf  its  eonling  towers  has  been  extended 
lt\  Halstead  ik  Mitehell.  I’ittshurgh.  I*a..  to  include  7>ton 
units. 


lake  all  of  the  compaiu  s  cooling  towers,  die  new  7-i- 
ton  units  will  he  coxered  h\  a  2(>-\ear  guarantee  on  the 
wetted  deck  'urface  against  attack  In  rotting  or  fungus 
growth.  The  wetted  deck  wood  is  |)ressure  creosoted. 

I  he  lo-ton  cooling  tower  makes  use  of  a  Iddade.  slow 
speed  fan.  which  is  zinc-plated  and  chromate-dipped.  I  In* 
fan  shafts  are  made  of  stainless  steel.  Ninsxnite.  \in\l 
zinc  and  chlorinated  rubber  paints  are  h\ draulicallx  ap¬ 
plied  to  the  steel  cabinet  to  eliminate  rust. 

More  information?  Circle  Item  I  on  postcard,  page  10'. 

Motor  Reverses  at  High  Speeds 

A  shaded-pole  motor  that  reverses  pftsitixeix  at  high 
sjieeds  without  a  capacitor  and  with  low  reversing  cur¬ 
rent  has  been  developed  for  window  fan  applications  hv 
(General  Klectric  Co..  Schenectady.  \.  ^  . 

Available  in  1/15-  through  Vs-hp  ratings  with  single 
and  dual  speeds,  the  5'-_.-in.  diameter  motor  is  suitable 
for  use  in  wituhtw  ventilators,  evaporative  coolers,  ex¬ 


haust  and  circulating  fans,  and  similar  air  moving  de¬ 
vices  with  moderate  radial  and  axial  thrust  loads. 

The  switch  control  makes  it  unnecessarv  to  halt  the 
fan  motor  to  reverse  direction  at  high  speed.  The  Cs-hp 


size,  with  an  eflicient  blade,  can  deliver  in  excess  of  .5500 
cfm. 

Designated  KSH50.  the  motor  is  manufactured  in  the 
1  1.5-  to  Vs-hp  in  6-pole.  l0.50-rpm  ratings.  Weighing  be¬ 
tween  0  and  10  Ih.  depending  upon  the  rating,  the  motor 
can  he  mounted  with  through-lxdts  to  a  shaft-end  or  oppo¬ 
site  shaft-end  connection.  Other  tvpes  of  mountings  are 
also  available. 

More  information?  Circle  Item  2  on  postcard,  page  101. 


Fans  Have  Slinger  Rings 

A  line  of  (eldade  propeller  fans,  in  diameters  from  <!- 
to  .‘10-in.,  has  been  developed  hv  llrookside  Products  Co.. 
Inc..  \lc(]ordsville.  Ind. 

The  fans  feature  reduced 
depth  re(|uirements.  solid 
slingxT  rings,  and  slinger  ring 
tabs  that  are  integral  jiarts  of 
the  blade  members.  They  are 
suitable  for  the  thin  line  air 
condition  units.  Available  with 
or  without  slinger  rings,  the 
fans  mav  be  made  with  jirac- 
ticallv  anv  axial  depth  desired.  Thev  are  also  available 
with  solid  or  rubber  bushed  hubs. 

More  information?  Circe  Item  3  on  postcard,  page  101. 

Low  Pressure  Condensate  Pump 

A  low  pressure  svstem  condensate  pump,  with  a  2.5-gal 
cast  iron  receiver,  is  announced  hv  Weil  Pum|)  (io.. 
Chicago.  III. 

Made  of  bronze,  the  pump  has  a  stainless  shaft  and  is 
e(pii|tped  with  17.50-r|)m  motors  in  sizes  from  '  •_>  to  1  hp. 
The  pump  itself  has  a  capacitv  range  to  26.660  sq  ft  l-.DIx 
at  pres^ures  up  to  16  psi. 


Installation  of  the  pump  re(juires  only  two  cxmnections; 
the  return  and  the  discharge.  The  centerline  of  the  .‘1-in. 
return  is  lOVg  in.  from  the  Ihtor.  The  rereiver  is  25  in. 
()l).  and  the  over-all  height  of  the  unit  is  .16  in. 

I  he  same  cast  iron  receiver  is  used  for  both  single  and 
(htuhle  pumps.  This  permits  simplex  units  to  he  converted 
to  duplex  units  at  any  time. 

More  information?  Circle  Item  4  on  postcard,  page  101. 
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News  of  Equipment  and  Materials 


Multi-Valve  Water  Softener 

\  itnilli-\ al\ (•  water  softener  is  heinji  produced  in  four 
'i/.es  l>\  I  lie  Diiid  (]o..  Davton.  Ohio. 

riie  softeners  are  heiiifr  offered  in 
capacities  ran<:in<r  from  grain 

gallons  (Model  MV-l.")!  to  ()().0()() 
grain  gallons  (Model  M\-f>(li.  Other 
niodels  are  M\-d(l  and  M\-lo. 

In  addition  to  removing  hardness, 
the  softener'  r<“mo\e  iron  in  solution 
up  to  Itl  parts  per  million.  The  largest 
unit  is  (>(t  in.  high.  17  in.  wide,  and 
Id  in.  deep.  Its  'hipping  weight  is  2do 
Ih.  riie  smallc't  'oftener  is  17  in.  high. 

I.d  in.  wide.  in.  deep,  and  Ini'  a  'hip¬ 
ping  weight  of  *)|  Ih. 

I  he  unit'  aie  huilt  of  heaw  gage  steel  tanks,  galvan- 
i/ed  in>i(!e  and  out.  The  finish  is  haked-on.  refrigerator- 
t\pe.  white  enamel.  Thex  Inue  removahle  lids  for  the  in- 
tioduetion  of  ?.alt  and  hra>s  \al\es  for  reconditioning. 
\ll  fittiniT'  are  '  in. 

More  Information?  Circle  Item  5  on  postcard,  page  101. 

Controllers  for  Batch  Processes 

I  wo  non-indieating  <-ontrollers  are  available  from 
W  heeleo  ln>truments  l)i\..  Iiarher-dolman  Co..  Uoek- 
ford.  III. 

Designated  the  !.’)()  Series,  the  controllers  are  potenti¬ 
ometer  t\pe  units  designed  for  control  a|)plieations  en¬ 
countered  in  hatch  process  work.  Thev  emplox  a  circuit 
in  which  the  unknown  voltage  is  connected  in  opposition 
to  a  known  xoltage  with  anx  difference  used  to  actuate 
the  control  i  ircuit.  A  sensing  element  supplies  the  un- 
knoxxu  xoltage  iu  the  circuit. 


I  he  Model  l.”)l  Amplitrol  is  a  simjde  on-off  controller 
for  those  applications  xxhere  transfer  lag  and  dead  time 
can  he  reduced  to  a  negligihle  xalue  and  the  simplest  of 
control  forms  made  usahle. 

I  he  Model  l  .”i2  is  an  anticipatorv  time-projiortioning 
controller  xxhich  compensates  for  svstem  inertia.  A  time- 
constant  netxxork  xvithin  this  controller  causes  a  control 
device  to  go  to  the  of]  position  slightlv  before  the  normal 
of]  point  is  reached;  likexvise.  the  on  cycle  starts  slightlv 
ahead  of  the  normal  controller  on  point.  The  anticipatorx 
action  starts  as  soon  as  the  controlled  temperature  comes 
xvithin  the  proportioning  hand  of  the  instrument,  i.e..  l'< 
of  scale  range  to  either  side  of  the  control  point. 


The  contact  rating  of  the  control  is  0  ami)  lT7v  a-c. 
and  .‘i  amp  at  2.‘f0x  a-c.  I  he  sensitivity  of  the  instrument 
is  7.7  microvolts  for  all  scale  spans.  1  he  fixed  cycle  time 
of  the  Model  1.72  is  approximateix  eighteen  .seconds. 

The  overall  dimensions  of  the  controllers  are  7'’,s  in. 
wide.  7  27/.72  in.  deep,  and  MVs  i'>.  high.  The  xveight  is 
approximateix  seven  pounds. 

More  information?  Circle  Item  6  on  postcard,  page  101. 


Combustion  Chambers 

(lomhustion  chambers  tradenamed  Jet-line  are  being 
manufactured  hx  (Irant  W  ilson,  Inc..  (Chicago,  Ill. 

A  range  of  fifteen  .sizes  from  O.f)  to  12.0  gph  is  offered 
hx  the  company  in  both  a  pear  shape  and  the  conventional 
n»und  shape.  I  he  refractorv  is  pre-cast. 

More  Information?  Circle  Item  7  on  postcard,  page  101. 


Packaged  Water  Chillers 

,\  line  of  packaged  and  tested  xvater  chillers  for  air 
conditioning  or  industrial  cooling  applications  is  avail¬ 
able  from  American  Bloxver  (]orp..  Detroit,  Mich. 

Designated  as  Txpe  (](^  the  chillers  are  available  in 
capacities  from  20  to  170  tons.  F.ach  unit  consists  of  a 
base  atul  framexvork,  a  reciprocating  type  f’reon-22  com¬ 
pressor.  a  direct-expaasion  chiller  section,  heat  exchang¬ 
ers.  a  control  panel,  an  electric  drive  motor,  and  asso¬ 
ciated  valves,  strainers  and  gages,  .\cross-the-line  mag¬ 
netic  motor  starters  are  standard  e(|uipment. 


,\  major  component  in  the  chillers  is  a  new  copper 
tubing  with  a  star-shaped  aluminum  insert.  This  new 
tubing  has  more  than  double  the  heat-transfer  surface  of 
|)lain  tuhing  and  adds  27' f  more  cooling  capacity  per 
cubic  foot  of  chiller  size. 

I  he  chiller  element  has  a  shell  of  seamless  steel  tubing. 
I  he  tubes  are  •Vj-in.  OD  seamless  copper  and  are  roller- 
expanded  into  the  tube  sheets.  W  ater  connections  3-in. 
and  smaller  are  heavy  pipe  couplings.  Connectioas  larger 
than  3-in.  terminate  in  1.7()-lb  ASA  steel  flanges  with  a 
threaded  cast-iron  companion  flange. 

Design  working  pressure  for  the  tube  side  is  237  psig; 
for  the  shell  side,  170  psig.  Test  pressures  are  300  psig 
for  the  tube  side,  300  psig  for  the  shell  side.  Tubes,  shell, 
heads  and  tube  sheets  are  fabricated  of  materials  which 
meet  ASMf’.  specificatioas.  Refrigerant  head  gaskets  are 
die-cut  out  of  medium-density  Neoprene.  Water  baffles 
are  fabricated  of  zinc-plated,  hot-rolled  steel.  Brass  baffles 
for  special  applications  are  available  as  an  option. 
More  information?  Circle  Item  8  on  postcard,  page  101. 
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Valve  Has  Plastic  Seal 

A  val\e  which  employs  a  newly  devehiped  plastic  seal 
is  made  hy  I  .  S.  \  alve  Corp.,  Klizaheth.  J.  It  is  suit¬ 
able  for  the  control  of  fluids,  such  as  water,  oil.  or  jraso- 
line.  and  gases,  such  as  acetylene,  propane,  hutane.  or 
coal  gases. 


The  gate  of  the  valve  has  a  straight  c\Tmdri<al  hole 
which,  when  the  valve  is  opened,  is  in  line  with  the  open¬ 
ing  in  the  valve  h(»d\.  There  is  no  restrictiofi  to  tlu*  mo\e- 
ment  of  the  flowing  fluid  or  gas.  A  onc-cpiarler  turn  is 
all  that  is  necessar\  to  open  or  close  the  valve. 

I  he  valve  has  a  working  pressure  of  up  to  I'i")  psi  and 
can  he  tested  at  pressures  of  up  to  725  psi.  It  is  designed 
to  operate  at  temperatures  up  to  250  deg  T.  The  plastic- 
seal  has  a  shore  hardness  of  J50. 

More  information?  Circle  Item  9  on  postcard,  page  101. 


Cast  Iron  Boiler  Series 

A  series  of  oil-fired,  cast  iron  hoiler.s  for  small  and 
medi  um-size  residential  installations  as  well  as  small  com¬ 
mercial  applications  is  announced  hv  Thatcher  Furnace 
(.o..  (»arwood,  \.  J. 

Patterned  after  the  company's 
Oilmaster  hoiler.  the  new  line  is 
known  as  the  Oilmaster  56  Se¬ 
ries.  It  is  suitable  for  contractors 
serving  both  the  new  building 
and  home  modernization  mar¬ 
kets. 

I  he  boilers  have  sealed  tongue 
and  groove  joints,  five-way  fire 
travel,  and  extended  fins.  To  lend 
a  modern  touch  to  the  unit's  ap¬ 
pearance.  an  extended  casing  to  conceal  the  oil  burner  is 
offered  as  optional  ecjuipment. 

The  I  ine  is  comprised  of  six  units,  three  each  for  steam 
and  yyater.  Their  gross  IHH  out|)ut  ratings  range  from 
67.600  to  U)8.(M>0  Btu  per  hr. 

More  information?  Circle  Item  10  on  postcard,  page  101. 


Baseboard  Heating  Accessories 

Two  steps  to  facilitate  the  installation  of  radiant  base¬ 
board  heating  systems  have  been  taken  by  (’.rane  (io.. 
(ihicago.  111. 

1  he  first  step  is  the  introduction  of  a  line  of  steel  ac¬ 
cessories  for  radiant  baseboard.  The  second  stej)  is  the 
publication  of  a  booklet  telling  how  to  install  baseboards. 

1  he  baseboard  accessories,  all  die-formed  from  furni¬ 
ture  steel,  include  a  new  unit:  the  out.side  corner.  Also 

I  iO 


carried  in  the  line  are  steel  extension  panels,  inside  cor¬ 
ners.  right  and  left  hand  end  caps,  and  junction  plates. 

For  use  with  either  Type  H  or  Type  KT  baseboards, 
the  accessories  slide  into  position,  where  they  are  held 
permanently  in  jilace  by  positive  spring  clips.  I  he  acces¬ 
sories  permit  the  installation  of  radiant  baseboards  in 
most  buildings  having  irregular  flooi  jilan-  buildings 
where  such  installations  yyere  previously  limited. 

File  baseboard  installation  booklet  contains  fouiteen 
pages  of  step-by-step  instructions,  illustrated  by  photo¬ 
graphs.  Ihe  booklet  shoyys  hoyv  to  a-semble  sections  of 
baseboard  and  hoyy  to  install  them  I  y  pe  IIT  radiant 
coinector  baseboard  at  the  floor,  and  I  y  pe  U  radiant 
baseboard  at  both  floor  and  ceiling.  \l'o  dc-ci  ibed  is  the 
use  of  ('ach  item  in  the  line  of  steel  ba-ebo.ud  accessories. 
More  information?  Circle  Item  I  I  on  postcard,  page  lOI. 


Self-Contained  Air  Conditioner 

A  self-contained  room  air  ronoit oning  unit  for  multi- 
idoin  buildings  is  announced  by  Flumbing  and  Heating 
Diy..  \merican  Kadiator  ik  .'•tandard  >anilaiy  (5>rp.. 
\eyy  ^  ork.  \.  ^  . 

Known  as  Model  SB  Bemotaire.  tbe  air  conditioner  is 
a  wall-hung  room  unit  with  an  outside  grille.  It  is  de¬ 
signed  for  air  conditioning  hotels,  oliice  biiilding«  and 
a|iartments  yvith  individual  room  control. 

(looling  is  sujiplied  by  a  self-contained.  air-(oo|cd  re¬ 
frigeration  circuit  in  each  unit.  An  integral  air-coitlcd 


condenser  eliminates  the  need  for  yyater  piping  connec¬ 
tions  for  the  cooling  circuit. 

Heating  is  supplied  by  a  steam  or  bot  yyater  coil  in 
the  unit  yyhich  can  be  connected  easily  to  the  central 
beating  system,  (amditioned  air  is  cinulated  throughout 
the  room  by  loyv-speed  (entrifugal  bloyyer-  contained  in 
the  unit.  The  amount  of  healing  and  coiding  can  be  con¬ 
trolled  manually  or  automatically  yyithin  the  room. 

Ihe  air  conditioner  i-ontains  a  sleeye.  faced  yyith  an 
outside  grille,  yyhich  can  be  in-tailed  on  the  outside  yyall 
of  the  room.  Ihe  grille  is  set  flush  yyith  the  outside  yyall. 
leaving  no  overhang  to  mar  the  face  of  the  building. 

B«‘cause  it  is  yvall-hung.  the  unit  proyides  a  bottom 
kick-space  on  the  room  side,  yyhich  means  that  carpets 
neerl  not  be  cut  on  modernization  jobs.  Ihe  room  air 
intake  yyith  filters  is  at  the  bottom  of  the  unit.  Ihe  cabinet 
projects  slightly  more  than  I0  in.  into  the  room  yvhen 
installed  in  a  standard  1 2-in.  yyall.  The  overall  height  is 
2l’g  in.,  with  the  supply  grille  located  on  the  top. 

More  information?  Circlel  tern  1 2  on  postcard,  page  lOI. 
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Oil  Burner  Nozzle  Adapter 

An  nil  Inirtn  I  nn//lt*  a(la|»lt‘r  made  from  steel  lias  Iteen 
de\elo|»(‘d  li\  I  he  (ihira^o  Screw  (in.,  a  division  of 
Standard  Sc  rew  (]o..  liellwood.  111. 


\\ailald*>  in  a  varietv  of  dimensions,  the  adapter  has 
its  noz/le  **nd  tap|»ed  1(>  in.  to  fit  the  standard  nozzle; 
the  oil  line  end  is  tapped  in.  pijie  for  a  standard  fittin". 
I  he  ada|iter  is  furnished  with  1  1  l(»-in.  hexa”on  around 
the  centc-r  or  with  a  •’|-in.  hex  on  the  end. 

All  the-  adajtters  an-  availahle  from  slock,  and  parts 
with  a  '  j-in.  pipe  are  availahle  on  special  reipiest. 

riie  stretifith  of  the  steel  threads  allows  the  nozzle  to 
he  jiiilled  down  more  tijjhtlv  and  affords  less  possihilitv 
of  leakafie.  I'he  adapter  has  been  approved  hv  I  ruler- 
writers"  l.ahoratories. 

More  information?  Circle  Item  13  on  postcard,  page  101. 


Ventilator  Has  Damper  Opener 

An  industrial  rmd  ventilator  with  an  emergenev  damper 
opener  is  idTered  hv  Detroit  Hlower  (io..  Chicajio.  111. 

Named  Jet  Axial,  the  ventilators  can  he  furnished  with 
a  fusible  link  device  which  acts  as  an  emer<iencv  damper 
opener  duriii”  fires. 


t 


Normallv.  the  fusible  link  keeps  the  dampers  closed  hv 
spring  tension  when  the  ventilator  is  not  in  use.  Kx|)osed 
to  intense  heat,  the  link  breaks  allowing  the  dampers  to 
o|)en  and  smoke  and  heat  to  escape.  The  dev  ice  is  inde- 
pendent  «»f  the  fan's  operation.  The  .spring  itself  is  shielded 
from  flames  hv  the  damper  blades  to  prevent  annealing 
and  loss  of  tension  from  the  heat. 

Among  the  major  operating  features  of  the  steel-fabri¬ 
cated  roof  exhauster  are  hutterllv  danifiers  that  open  auto- 
maticallv  during  fan  operation  hut  seal  the  ventilator 
when  not  in  use.  During  fan  operation,  exhaust  air  is 
dissipated  with  sufficient  velocitv  to  exclude  rain  or  snow 
and  prevent  exhaust  from  re-entering. 


Kight  different  size  roof  ventilator  packages  are  cur- 
rentlv  availahle.  Hlade  diameters  run  from  24  to  00  in. 
The  varied  motor  outputs  offer  an  exhaust  range  from 
to  .3.3.700  cfm. 

More  information?  Circle  Item  14  on  postcard,  page  101. 

Magnets  Prevent  Scale 

A  magnetic  device  for  preventing  and  removing  scale 
formations  from  pi|»elines  is  introduced  hv  (iepi- Ameri¬ 
can.  Oak  Dark.  III. 

Kmtwn  as  (]epi-(]omav .  the  device  operates  on  a  [irin- 
ci|)le  that  consists  in  passing  the  water  through  magnetic 
fields,  as  a  result  of  which  the  dissolved  salts  undergo  a 
|ihvsical  change  and  are  i>revente‘d  from  coagulating  and 
de,  losiling  as  hard  scale. 

I'he  device  it.self  i.s  a  cylindrical  tube  with  ordinary 
threaded  connections  on  the  small  and  medium  sized  units 
or  with  standard  flanges  on  the  larger  sizes.  Inside  i.s  a 
series  of  perman''nt  magnets  arranged  so  that  the  liquid 
passes  through  a  succession  of  alternate  magnetic  fields, 
at  right  angles  to  the  lines  of  force,  thus  insuring  maxi¬ 
mum  inductive  efftxt. 

In  steam  plants  the  salts  precipitate  as  a  fine  .sludge 
which  is  removed  hv  blowing  down,  hut  where  water  is 
onlv  heated  to  a  temperature  below  lOO  deg  F  as  in  calo- 
rifiers  and  condensers,  the  salts  remain  in  suspension  and 
are  carried  through  iu  the  water. 

I  nils  are  availahle  in  sizes  to  handle  flow  rates  from 
2  to  1.3.<)4((  gpm  and  in  lengths  from  h  11/16  to  in. 
More  informavion?  Circle  Item  15  on  postcard,  page  101. 


Adjustable  Ceiling  Diffuser 

An  economy  model  ceiling  diffuser,  which  is  adjust¬ 
able  on  the  job.  is  announced  by  The  Titus  Alfg.  Corp.. 
Waterloo.  Iowa. 

Failed  the  Alodel  T-1.  the  three-cone  diffuser  is  an  addi¬ 
tion  to  tlie  company's  line  of  ceiling  diffu.sers  and  acces¬ 
sories. 


A  spring  lock  arrangement  permits  the  removal  or  in¬ 
stallation  of  the  inner  cone  assemhlv.  It  is  adjustable- on 
the  job — to  two  different  air  patterns  by  changing  screws 
on  the  inner  cone  assembly. 

A  heavy-duty  sponge  gasket  around  the  outer  edge  of 
the  diffuser  assures  an  airtight  installation. 

For  exposed  duct  or  flush  mounting,  the  diffuser  is 
availahle  in  all  standard  sizes  with  a  line  of  accessories. 
Fach  diffuser  is  individually  packaged. 

More  information?  Circle  Item  16  on  postcard,  page  101. 
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Air  Control  Valve 

An  air  control  \al\e  for  increajiing  the  efhciencN  of 
air  suction  systems  and  dust  collectors  has  heen  iinproxed 
l»\  I  he  Kindt-Collins  Co..  Cleveland.  Ohio, 

Known  as  \ ent<»niatic.  the  val\e  is  used  on  metal 
"rinding  and  polishing  machines,  wood  joiners,  samler.'i, 
table  and  hand  saws,  and  other  machines  producing  dust. 


shavings,  or  lint.  The  use  of  the  valve  improves  the  elli- 
ciencv  of  existing  dust-collecting  systems  that  are  pres¬ 
ently  overloaded. 

riie  valve's  features  are  that  it  operates  automaticallv. 
concentrating  the  suction  of  the  collector.  <udv  at  the 
machines  in  operation,  and  it  presents  an  unohstructed 
passage  for  the  air  stream  when  (»pen.  therehv  eliminating 
clogging. 

The  air  control  valve  may  he  installed  in  anv  |)o.sition. 
It  is  available  in  110.  220.  and  44(t-\.  models  atid  is  de¬ 
signed  to  accommodate  to  <>-in.  ojKMiings. 

More  information?  Circle  Item  17  on  postcard,  page  101. 

Multi-Zone  Air  Conditioners 

An  air  conditioning  unit  for  buildings  where  one  or 
more  zones  call  for  maximum  cooling  while  other  zones 
require  lesser  degrees  of  cooling,  and  still  others,  heating, 
has  heen  redesigned  h\  The  Trane  Co..  La  Crosse.  Wis. 


(Called  the  Multi-Z(»ne  Climate  Changer,  the  unit  is  made 
to  supply  any  combination  desired:  complete  air  con¬ 
ditioning.  cooling  only,  heating  oniv.  cooling  and  ven¬ 
tilating.  heating  and  ventilating,  heating  and  humidifica¬ 
tion,  or  ventilating  only.  It  can  furnish  conditioned  air  for 
up  to  as  many  as  twenty-five  zones,  at  temperatures  which 
can  he  varied  to  the  requirement  of  each  zone. 

Available  in  nine  sizes  with  capacities  ranging  from 
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17(H)  to  29.(H)()  cftn  of  air.  the  unit  will  suppK  vear-around 
air  conditioning  for  a  medium  size  building.  The  unit  can 
use  any  ty})e  of  cooling  and  heating  coil  including  chilled 
water,  direct  expansion  refrigerant.  (»r  steam  or  hot  water. 

In  addition  to  the  coils,  other  matched  conq»onents  in¬ 
clude  a  new  damper  section  arrangement,  low  vehaity 
unit  fans,  a  humidifier  (three  tvpes  available  i.  high  or 
low  velocity  filters,  and  a  mixing  box  as  specified.  Bulletin 
DS-.lO.iM  gives  information  on  these  and  other  features 
of  the  units. 

More  information?  Circle  Item  18  on  postcard,  page  101. 


Continuous  Convector-Radiator 

A  continuous  convector-radiator,  called  (!T.''.  is  added 
lo  the  heating  line  of  Tedder— (,)iiigan  (^>rp..  frenton. 

\.  J. 

Mthoiigh  new.  the  unit  has  heiMi  field  le'led.  It  |»ro- 
vides  up  to  .TTK)  Btu  pei  hr  per  lineal  fool  and  is  de¬ 
signed  to  accommodate  a  long  wall  with  a  minimum  of 
piping  and  connections. 

The  specifications  <d  the  unit  imhidc:  element  tubes 
expanded  to  fit  over  adjoining  section-  lot  -vveat  con¬ 
nections:  ribbed  aluminnm  fins  spaced  bv  die-formed 
collars  to  im  rease  the  metal-to-metal  contai  t  l>elween  fin 
and  •*i-in.  coppi'r  element  tubes:  and  interlocking  fronts 
for  adjacent  sections  to  pr«*sent  a  smooth  as-embled  ap¬ 
pearance  without  the  necessitv  of  joining  -trip-. 

The  standard  model  is  available  in  IB-gage  top  ami 
Iront  with  1(»-  and  M-gage  available  for  lieav  v  <luty.  It 
comes  in  three  basic  heights.  1  or  (>  in.  deep  and  in  any 
length  from  U)  in.  to  .i  It  1  in. 

More  information?  Circle  Item  19  on  postcard,  page  101. 


Bolted  Bonnet  Shutoff  Valve 

A  heavy  duty,  bolted  bonnet  tvpe  of  shutoff  valve.  i)ro- 
vided  with  hack  seating  for  repacking  under  pressure  is 
announced  by  (A  rus  Shank  do..  (Jiicago.  111. 


Among  the  new  features  incorporated  in  the  valve  is  a 
swivel  and  self-aligning  seat  of  soft  metal  allov. 

The  valve  is  available  in  both  globe  and  angle  tvpes 
for  pipe  sizes  I*, 4.  1 '4,.  2.  and  2*4.. in. 

More  information?  Circle  Item  20  on  postcard,  page  101. 
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Hi-Fi  Heating  System 

A  ((‘iilral  tainineiil  stein  that  feeds  sound  from 
a  reeord  |»la\er.  television  or  radio  set  into  the  warm  air 
lieatinjr  s\>tem  is  announced  hv  Alsto  (ai.,  Cleveland. 
( )hio. 


(Called  Kefiistered  Music,  the  s\stem  [irovides  hack- 
fiidund  music  for  e\er\  room  in  the  house.  It  consists  of 
running  a  wire  from  the  existing  location  of  a  record 
|»la\er.  telcvi-ion  or  radio  set  to  a  speaker  attached  to 
the  plenum  chamher  or  dome  of  anv  warm  air  heating 
~\sti“m  or  to  air  conditioning  ducts.  The  speaker  se  nds 
the  sound  into  the  warm  air  heating  s\stem  and  out 
through  the  warm  air  registers  throughout  the  house. 
More  information?  Circle  Item  21  on  postcard,  page  101. 


Abrasive  Cutting  Machine 

A  S|»eed-Cut  abrasive  cutting  machine  is  being  mar¬ 
keted  h\  r>ea\er  Pipe  Tools.  Warren,  Ohit). 

(Called  the  No.  20.  the  unit  has  an  abrasive  wh{*el  which 
mo\es  bar  k  and  forth  across  the  material  automaticalK . 
Its  travel  is  adjustable  from  zero  to  1  Vi>  ii'-  The  oscilla¬ 
tion  (sawing  action  I  coupled  with  the  cooling  effect  of 
the  lirpiid.  cuts  larger  solids,  producing  a  polished  cut 
with  a  minimum  burr.  A  rubber  bond  wheel  is  used. 

Ihe  cutting  machine  has  a  circulating  coolant  pump, 
with  separate  motor  and  contnd.  and  a  setting  tank  with 
two  bailies  to  fdter  out  sediment.  The  coolant  control 
valve  is  placed  in  the  front  of  the  machine. 


A  magnetic  switch  and  air  vise  is  another  feature  of  the 
machine.  Two  heavy  vise  fingers  grip  the  material  on 
both  sides  of  the  cut.  As  the  feed  handle  is  lowered  into 
cutting  position,  it  actuates  the  air  valve,  and  the  air  vise 
grips  the  material.  W  hen  the  wheel  is  raised  out  of  the 


cut.  the  air  vise  releases.  An  air  pressure  regulator  con¬ 
trols  the  vise  pressure  for  protection  when  cutting  tubing 
or  other  lightweight  materials. 

The  cutting  wheel  l«  completely  shielded.  This,  together 
with  the  apron  around  the  machine  prevents  splashing. 
\  hinged  door  allows  access  for  wheel  changing. 

With  a  2()-in.  wheel,  the  unit  can  cut  4-in.  pipe  or 
■shapes.  4-in.  round,  or  4  x  4-in.  solid  stock.  The  wheel 
speed  is  1700  rpm.  with  a  1-in.  arbor;  height  is  00  in., 
width.  42  in.,  and  depth.  (»0  in.  The  net  weight  is  l.SO.v  lb. 
and  the  .ship|)ing  weight  is  about  1700  lb.  It  is  e(jui})ped 
with  either  a  7'^;-  or  lO-hp.  220/440-v.  three  phase.  00- 
cvcle  motor. 

More  information?  Circle  Item  22  on  postcard,  page  101. 


Line  of  Condensing  Units 

A  line  of  commercial  refrigeration  condensing  units  for 
remote  condenser  applications  is  being  marketed  bv  ('o|>e- 
land  Uefrigeration  (lorj)..  Sidnev.  Ohio. 

('.ailed  the  ‘‘HCZ’’  Copelametic  series,  the  units  are  de¬ 
signed  for  use  with  remotely  located,  air-cooled  conden¬ 
sers  or  in  water-cooled  systems  with  cooling  towers  or 
evaporativ  e  condensers. 

Models  are  available  for  high,  medium,  and  low  tem¬ 
perature  applications  from  I  to  h  hp  and  for  high  tem¬ 
perature  applications  onlv  in  7’g  hp  (F-12i  and  10  hp 
lF-22>.  The  high  temperature  units  from  2  to  10  hp  are 
tMjuip|u*d  with  suction  gas-cooled  motor-compressors.  All 
other  applications  use  air-cooled  comj)re.ssors  except  in 
•v-hp  medium  and  low  temperature  units  re(|uiring  a  water- 
cooled  comjiressor. 

More  information?  Circle  Item  23  on  postcard,  page  101. 


Blower  Wheel  Has  Center  Disc 

A  center-disc  blower  wheel  is  introduced  bv  Air  Im¬ 
peller  l)iv..  The  Torrington  Mfg.  Co..  Torrington.  Conn. 


designated  the  Type  CL  Airotor,  the  wheel  is  designed 
to  operate  at  higher  speeds  than  those  of  conventional 
blower  wheels.  The  structural  center  disc  is  dovetailed 
under  pressure  into  the  encircling  blades,  forming  a  com¬ 
pression  fit.  As  a  result,  the  interlocking  joint  tightens 
during  rotation. 

The  blower  wheel  is  available  in  six  sizes:  9Yj  in.  diam¬ 
eter  (7Vs*  3nd  9Vi»-in.  widths),  10'*s  in.  diameter  (8-  and 
KF’k-in.  widths),  and  12%  in.  diameter  (OVl*-  and 
12%-in.  widths). 

More  information?  Circle  Item  24  on  postcard,  page  101. 
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Motor-Driven  Psychrometer 

A  motor-driven  portable  psyehrometer  named  the  l’s\- 
ehron  ha;*  been  developed  b\  F'riez  Instrument  l)iv..  Hen- 
dix  Aviation  (]orp..  Baltimore.  Md. 

Powered  b\  three  llashlifiht  batteries,  the  instrument 
consists  of  a  matched  wet-and-drv-hulh  thermometer  as¬ 
sembly  ventilated  h\  a  tiny  fan  coupled  to  a  motor.  The 
thermometers  attain  an  aeeiiraev  of  pins  or  minns  {>..i 
deji  F  at  any  point. 


The  psyehrometer  has  a  built-in  illumination  svstem 
for  taking  readings  in  the  dark.  It  weighs  2';>  Ih  and  is 
10  in.  long.  4  5/l()  in.  high,  and  1  13/10  in.  wide.  The 
unit's  three-hladed  aluminum  fan  pulls  in  air  at  the  rate 
of  more  than  15  fps  across  the  thermometer  hulhs.  which 
are  placed  within  a  removable  air  intake.  Power  for  the 
unit  is  supplied  by  standard  P  ^-v.  I)  batteries. 

The  instrument  operates  in  a  relative  humiditv  range 
of  from  10  to  l(Mt/«  and  a  temperature  range  from  10 
to  KM)  deg  F. 

Standard  accessories  include  a  metal  carrv  ing  case,  a 
\ylon  neck  strap,  an  instructional  manual,  psvchrometric 
tables,  and  a  slide  rule.  Spare  thernnnneters.  wicks,  lamp 
bulbs,  and  two-ounce  water  bottles  are  available  as  op¬ 
tional  accessories. 

More  information?  Circle  Item  25  on  postcard,  page  10!. 

Indicator  Determines  Angles 

A  |)oint  indicator  w  hich  reduces  com[)uting  and  lav  out 
time  in  joining,  shaping,  drilling,  and  milling  has  been 
designed  by  Racine  Instrument  (]o..  Racine.  \V  is. 

The  instrument  is  a  combination 
angle-finding,  center-locating,  and 
leveling  device  for  shop  and  field 
use. 

Called  the  Miracle  Point  indica¬ 
tor.  it  consists  of  a  mercury-bal¬ 
anced  level  and  degree-calibrated 
dial  enclosed  and  mounted  on  a 
magnetized  V-base.  It  automatical¬ 
ly  determines  angles  and  center 
points. 

d  he  device  can  be  used  by  weld¬ 
ers.  plumbers,  electricians,  metal¬ 
workers.  and  engineers. 

By  placing  the  indicator's  base  against  a  surface,  such 
as  a  board  to  be  leveled,  or  metal  stock  t(»  be  shaped,  the 
instrument  will  read  off  the  angle  at  which  the  work  is 
being  held.  It  is  accurate  to  within  3  minutes  of  a  degree. 

Two  Alnico-5  magnets  in  the  base  hold  the  indicator 


in  contact  with  metallic  objects,  sucb  as  pipe*  or  conduits 
to  be  joined,  leaving  the  worker's  hand-  free  to  atiju'l  the 
work  to  the  correct  angle. 

T»>  find  the  center  of  an  object,  sucb  a-  a  <ection  of  bar 
stock  to  be  drilled,  the  indicator  is  placed  astride  it.  and 
turned  until  the  dial  reads  zero.  The  \ -base  junction  then 
indicates  the  center. 

A  center  punch  runs  through  the  instrument  to  aid  in 
marking  hole  locations. 

Similariv.  points  can  be  located  at  anv  angle  on  mate¬ 
rial  to  be  wcnked  without  measuring.  com|)Uting.  or 
scribing.  I  he  indicator  is  placed  on  the  object  and  turne<l 
until  the  dial  reads  the  desired  angle.  The  center  punch 
then  indicates  the  correct  point  location. 

Ihe  instrument's  working  parts  are  em  losed  in  a  cast 
aluminum  case  with  a  plastic  face  plate. 

More  information?  Circle  Item  26  on  postcard,  page  101. 


Element  Preheats  Pipe  Welds 

An  electrical  resistance  heating  element  ha-  been  de¬ 
veloped  bv  Arcos  (’.orp..  Philadelphia.  Pa.,  for  preheating 
or  stress  relieving  pi|)e  welds. 

A  basic  feature  of  the  elenumt.  known  a-  Heat-( )-Foil. 
is  a  length  of  small  diameter  resistame  wire.  The  full 
length  of  the  wire,  except  for  several  inches  on  each  end. 
is  strung  with  ceramic  ball  and  socket  beads. 


Facb  end  of  the  coil  is  formed  into  a  -mall  ring.  After 
wrapping  the  coil  arcuind  the  welded  .s**i  lion  (d  the  pipe 
for  stress  relieving,  the  two  ends  are  connt‘cted  to  the 
terminals  on  a  welding  machine. 

riiermocouples  are  inserted  under  the  coil  atid  con¬ 
nected  to  an  indicating  pvrometer.  \fter  all  necessary 
coimections  have  been  made,  the  section  being  treated  Is 
wrapped  with  an  asbestos  covering. 

\\  ben  the  hookup  is  completed,  the  welding  generator 
is  set  at  the  amperage  rat(‘  calculated  to  profluce  the  neces- 
sarv  heat.  I  he  pipe  thickness,  the  amount  of  heat  recpiired. 
and  the  general  conditions  affecting  the  buildu|)  of  heat 
will  varv  fr<»m  job  to  job. 

As  soon  as  the  desired  tem|K*rature  is  reached,  as  show  n 
bv  the  indicating  pv  rometer.  the  welding  generator  is  ad¬ 
justed  manuallv  to  hold  the  correct  tem|*erature. 

The  elements  are  available  in  two  standard  diameters 
and  lengths.  .Standard  length  for  the  '  s-iii.  cod.  used  for 
large  diameter  pipes,  is  25  ft.  Standard  length  for  the 
l/lC)-in.  coil,  for  small  diameter  |)ipe.  is  K)  ft.  Special 
lengths  are  also  available  on  order. 

More  information?  Circle  Item  27  on  postcard,  page  101. 
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Return  Air  Grilles 

I  wo  air  condiliojiiiif;  return  air  {irilles  are  being  pro¬ 
duced  1»\  Air  (loutrol  l*roduet>.  Ine..  (ictopersville.  Mich. 

Designated  21 -I  I  (  illustrated  I  for  sidewall  installations 
and  lor  baseboard  applications,  the  grilles  are  part 


of  the  compatn's  No.  20  Series.  I  hev  differ  from  standard 
models  in  that  their  fitis  run  horizontally.  Ibis  arrange¬ 
ment  makes  it  impos.sihle  for  r<»om  occu|)ants  to  see  into 
the  ducts  and  permits  a  more  fitiished  ap|)earanee  on  cer¬ 
tain  sidewall  and  baseboard  installations. 

l  inisheil  in  two-tone  chamele»)n  l»eige.  the  grilles  are 
a\ailahle  in  two  sizes  that  include  2f  x  f>-iu.  and  .‘fO  x  ()-in. 
units. 

Additiotial  information  on  the  grilles  is  given  in  Bulle¬ 
tin  liJl-AC. 

More  information?  Circle  Item  28  on  postcard,  page  101. 


Compound  Repairs  Tanks 

A  method  for  repairing  metal  tanks,  pipes,  and  conduit 
without  welding,  using  a  filled  epox\  resin  material  called 
.Sonit(“  and  glass  cloth,  has  been  developed  h\  Smoolh-()n 
Mfg.  (io..  .|erse\  ('.it\.  N.  .1. 

riie  resin  material  is  oil  and  waterproof,  resists  acids 
and  alkalis,  and  will  withstand  tem|M‘ratures  to  200  deg  F. 
It  is  availahh*  in  white,  designated  as  Sonite  l’-2.  and 
aluminum,  designated  as  Sonite  1’-.^. 

BejKiirs  can  he  inadi*  with  a  kit  containing  glass  cloth, 
-tirring  paddles,  brush  ami  brush  cleaner,  and  the  resin 
(  ompound. 


First  the  hole  and  surrounding  areas  are  cleaned  down 
to  hare,  firm  metal  and  washed  with  the  brush  cleaner  to 
remove  oil  and  grease.  When  the  metal  is  drv.  a  primer, 
supplied  with  the  repair  kit.  is  mixed  and  painted  onto  the 
patching  area  and  allowed  to  get  tacky-hard.  This  takes 
about  a  half-hour  at  70  deg.  Then  a  glass  cloth  patch  of 
the  projH'r  size  is  placed  into  position  (see  illustration  I 
and  pressed  into  the  prime  coat. 


I  he  resin  eompoimd  i-  painted  o\er  the  glass  (  loth, 
making  certain  that  it  is  brushed  o\er  the  patch  edges. 
\  second  patch  is  then  placed  o\er  the  first  and  the  paint¬ 
ing  operation  repeated. 

Two  glass  cloth  layers  will  take  care  (d  a  hole  in  a 
small  tank  or  |)ipe;  thrt'e  or  four  are  recommended  for 
large  tanks  or  pij)es.  or  for  use  with  a(  ids  or  alkalis. 

If  desired,  the  completed  and  hardened  patch  can  he 
filed  or  sanded  smooth.  The  patch  will  harden  and  the 
tank  or  pipe  can  he  used  in  lo  hours  at  room  tempera¬ 
tures.  F.xternal  heat  from  an\  source  must  he  applied  if 
the  hardening  is  to  take  place  properK  in  cold  weather, 
or  if  the  situation  reejuires  a  faster  cure. 

More  information?  Circle  Item  29  on  postcar(J,  page  191. 


Scotch  Type  Heating  Boilers 

Twenty -six  Scotch  type  heating  boilers  for  firing  with 
natural  or  forced  draft  gas  or  oil  burners  are  being 
marketed  under  the  trade  name  Queen  of  Scots  h\  Na- 
tional-l  .  S.  Badiator  (a)rp..  Johnstown.  I’a. 

I  he  boilers  are  designed  to  meet  the  heating  and  hot 
water  .suppU  recjuirements  of  commercial,  institutional 
and  industrial  installations. 


1'y  pe  S\  boilers  are  available  in  thirteen  sizes  for  use 
with  popular  makes  of  commercial  size  oil  or  gas  burners 
em|)loying  natural  draft.  Net  SBl  steam  ratings  extend 
from  4.700  to  3.i.0()()  s()  ft  and  SBl  net  water  ratings  from 
7200  to  .7().000  sq  ft. 

W  hen  forced  draft  oil.  gas  or  gas-oil  firiiig  is  specified. 

I  ype  SF  boilers  are  available  in  thirteen  sizes.  These  have 
net  steam  ratings  ranging  from  0440  to  .70.000  s(j  ft  and 
net  water  ratings  extending  from  10..700  to  BO.OOO  scj  ft. 

The  wet  hack  design  of  the  boilers  keeps  the  rear  com¬ 
bustion  chamber  completelv  surrounded  hv  water-hacked 
heating  surface.  This  reduces  the  heat  losses  to  the  boiler 
room,  and  eliminates  refractories. 

All  the  boilers  have  a  low  overall  height.  This  makes  it 
possible  for  their  in.stallation  in  boiler  rooms  where  head- 
room  is  limited. 

I  he  boilers  have  hinged  front  doors  for  inspecting  and 
cleaning  the  3-in.  steel  boiler  tubes.  There  is  a  rear  access 
opening  for  inspection  and  access  to  the  firelxtx.  It  has 
a  4-in.  observation  port  with  a  protecting  shutter  in  the 
refractory-protected  door. 

Reinforced  steel  support  saddles  permit  mounting  the 
boilers  directly  on  the  boiler  room  floor  and  eliminate 
the  need  for  a  special  foundation. 

Tankless  and  storage  water  heaters  are  available  for 
both  types  of  boilers. 

More  information?  Circle  Item  30  on  postcaref,  page  101. 
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Air  Conditioning  Controls 

Air  coiulilioiiiiig  and  refrigeration  controls,  offering 
four  control  sizes  of  20.  dO.  dS.  and  iiO  anijH*res.  are 
introduced  bv  the  Furnas  Klectric  Co..  Hatavia.  III. 

The  amjjere  sizes  are  manufactured  to  match  .single 
and  |)ol\ phase  starter  re(|uirements  for  current  rated 
motors  through  .i.iO-v. 

Features  of  the  controls  include:  Siher  (Cadmium 
Oxide  contacts:  the  magnets  require  less  power,  therehx 
reducing  transformer  sizes  and  thermostat  contact  load: 
and  each  pole  carries  full  current. 


Other  features  include  contact  hoards  molded  under 
pressure  and  heat  to  provide  a  smooth  finished  appear¬ 
ance.  Their  resistance  to  fungus  and  arc  errosion  make 
them  suitable  for  severe  o|)erating  conditituis.  The  termi¬ 
nals  incorporat<‘  pressure  connectors  which  accept  and 
clamp,  without  looping  the  line  and  load  ccuiductors.  The 
solenoid  as>emhlv  floats  on  a  s\nthetic  hushing  which 
dampens  \  ihration. 

More  information?  Circle  Item  31  on  postcard,  page  !0I. 


3000-Gph  Submersible  Pump 

A  .‘f(M)0-gph.  submersible  pump  L«  manufactured  b\ 
Kenco  Pumj)  l)i\..  American  (Tucible  Products  (^i.. 
Lorain.  Ohio. 

Identified  as  Model  TKI.  the  pump  is  designed  for  both 
automatic  intermittent  operation  and  for  continuous  sub¬ 
merged  dut\.  In  a)q)lications  reipiiring  continuous  (»per- 
ati<tn  the  pump  can  circulate  liquids  in  closed  s\  stems 


including:  cooling  evaporative  condensor  coils,  whirl¬ 
pool  baths,  swimming  pools,  and  other  cleansing  and 
cooling  applications.  It  is  also  suitable  for  o|)erations 
requiring  automatic  turn-off.  such  as  pumping  surface 
and  waste  water  in  intermittent  applications,  air  condi¬ 


tioning  condensate  removal,  surface  or  seepage  water  re¬ 
moval  from  elevator  |)its.  transformer  and  cable  vaults, 
loading  docks,  and  cellars. 

A  feature  of  the  pump  is  a  built-in  check  valve  that 
prevents  water  from  running  back  into  the  |ut  after  the 
pump  sto|)s.  Another  feature  is  an  air  lock  eliminator 
that  allows  rising  water  to  expel  air  but  close.s  when  the 
|)ump  starts. 

The  punq)  is  7V1>  in.  high.  10  in.  wide,  and  weighs  2') 
lb  net.  It  has  the  following  capacities  at  different  heads: 
2(>(t0  gph  at  .7  ft:  2(Ht0  gph  at  10  ft:  and  1100  gph  at 
15  ft. 

More  information?  Circle  Item  32  on  postcard,  page  101. 


Valve  Pierces  Large  Tube 

A  tube  piercing  valve  for  large  size  tubing  is  being 
produced  bv  Madden  Brass  I’roducts  (io..  Aurora.  III. 

Designated  Model  Hl’-OJ!.  the  valve  pierce>  •“s.  7^10. 
and  •  ^-in.  0.1).  tube. 

It  has  a  one  piece  brass  bodv 
uuule  from  extruded  bar  and 
a  recessed  sealing  gasket.  It 
automaticallv  centers  the  lub«- 
for  piercing  and  sealing. 

I  he  valve  cati  be  installed  in 
anv  position  on  copper,  alumi¬ 
num.  or  thin  wall  brass  tub(‘ 
wherever  a  liquid,  gas.  or  air 
flow  is  desired:  in  refrigera¬ 
tion:  for  charging,  testing,  or 
purging;  for  controlling  the 
water  sup|)lv  to  humidifiers:  and  wherever  small  amounts 
of  water  or  other  litpiid.  gas.  or  air  take-off  is  desired 
when  conveved  through  non-ferrous  tubitig. 

There  is  no  need  to  disconnect  or  shut  off  the  supply, 
because  the  valve  can  be  itistalled  on  lines  under  pressure 
without  the  use  of  special  tools. 

More  Information?  Circle  Item  33  on  postcard,  page  101. 


Glass  Baseboard  Heaters 

Flectric  baseboard  heating  |)anels  made  of  tpiartz  glas.s 
are  offered  bv  Flectriglas  (]orj)..  Bergenfield.  \.  J. 


Known  as  Solar  (dass.  the  panels  are  available  in  three 
sizes;  600.  10(M).  and  1500  watts,  measuring  .50.  4J».  and 
72  in.  in  width,  respectively.  1  hey  are  <5  in.  high  and  2  in. 
deep  and  can  be  installed  in  atiy  combination  either  com¬ 
pletely  recessed,  semi -recessed,  or  surface-immnted. 

A  feature  of  the  company's  e«|uij)ment,  which  includes 
wall  panels,  heat  and  light  units,  and  commercial  ceiling 
units,  is  that  they  are  wired  for  120  or  240v. 

More  information?  Circle  Item  34  on  postcard,  page  101. 
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Deep  Well  Pump  Motor 

A  |)um|)  motor  lias  been  designed  for  deeji- 

uell  water  |ium|)ing  liv  (leneral  Klectric  (]o.,  Seheneetadi . 

Y. 

To  overcome  the  didieiiltie.s  of  operating  while  suh- 
merged  in  water,  the  motor  has  water-luhrieated  liearings. 
It  is  filled  with  a  |»ropl\ene  gUeol-water  mixlnri-  and  then 
sealed. 


With  the  aid  of  a  spring,  the  water-gKeol  solution  is 
kept  inside  the  motor  under  pressure  greater  than  that  of 
the  water  outride.  This  heljis  to  keeji  foreign  matter  out. 
I  he  presrui  i/ed  Inhrieation  svstem  jirevents  ordinary 
well-water,  with  its  damaging  imimrities.  from  entering 
into  the  luhrieant  for  an  extended  period  of  time.  Should 
well-water  enter,  a  sand  slinger  operates  to  keej)  the  luhri- 
eating  water  (lean  hv  preventing  the  entr\  of  foreign 
particles. 

All  poitioiir  <d  the  motor  which  are  exposed  to  water 
are  huilt  <d  (oridsion  resistant  components. 

More  Information?  Circle  Item  35  on  postcard,  page  101. 


Fan  Ventilators 

I  wo  centrifugal  ventilators  are  announeed  hv  Hie  Hurt 
\lfg.  (]o..  Akron.  Ohio,  for  use  in  schools,  hosjiitals.  dor¬ 
mitories.  institutions,  arenas,  and  in  commercial  and  in¬ 
dustrial  applications  where  low  noise  levels  are  desirable. 

Named  Ontriflow.  the  fan  ventilators  are  available  in 


a  \ -belt  drive  ( illustrated  I  for  large  capacities  from  OTo 
to  dti.T.'ttt  (fill  and  in  a  low  profile  model  of  spun  alumi¬ 
num  for  installations  recjuiring  lower  capacitir’s  from  40o 
to  2.50o  cfni. 

All  models  carry  the  new  HF’MA  certified  capacity  label 
guaranteeing  ratings. 

Hoth  units  have  non-overloading,  backward  curved 
blade  fan  wheels  with  motors  in  separate,  air-cooled  com¬ 


partments  insulated  for  (juietness  by  resilient  rubber  vibra¬ 
tion  pads.  Thirteen  basic  sizes  are  made  in  the  V-helt 
model  with  three  basic  damper  types  and  motors  in  all 
power  characteristics  from  1/b  to  7’-_>  hp. 

riie  direct  drive  model,  in  two  basic  sizes,  offers  a 
choice  of  four  damper  tvpes  and  motors  ranging  from 
1/12  to  *2  hp.  A  package  unit,  the  direct  drive  model  is 
shipped  coni|)lete  and  ready  to  install  on  a  roof  curb. 
More  information?  Circle  Item  36  on  postcard,  page  101. 


Foot  Valve  Has  Strainer 

A  foot  valve  produced  bv  The  Deming  Co..  Salem. 


Ohio,  has  a  tapered,  perforated,  brass  strainer  which 
facilitate's  installation  and  provides  added  strength. 

Made  of  brass,  the  valve  has  a  stainle.ss  steel  stem  guide 
and  a  rubber  0-ring  to  assure  positive  shutoff.  It  is  jiro- 
duced  in  'bj,  1,  1'4.  I’  o-in.  sizes. 

More  information?  Circle  Item  37  on  postcard,  page  10!. 


Color  Coding  for  Copper  Tube 

A  svstem  of  identifying  types  of  cojiper  water  tube  with 
a  variety  of  colored  inks  has  been  adopted  bv  Revere 
Copper  and  Brass  Inc..  New  York.  N.  Y. 

Such  a  .system  is  designed  to  provide  rajiid  and  certain 
identification  of  the  type  of  water  tube  desired,  even  in 
warehouses  where  the  lighting  i.s  inadeijuate  and  the  per¬ 
sonnel  inexperienced. 

Other  advantages  of  color-marking  this  way  include 
simplifying  inventories,  checking  bills  of  lading  and 
double-checking  again.st  building  specifications. 

1  he  markings  will  be  in  the  form  of  a  color  bar  run¬ 
ning  the  full  length  of  the  20-ft  tubes.  The  company  trade¬ 
mark  of  the  silhouette  of  the  Revolutionary  patriot,  the 
name  Revere,  and  the  type  letter  of  the  tube  will  appear 
in  the  same  color  about  every  twelve  inches. 

The  identifying  colors,  which  are  the  standard  selec¬ 
tions  of  the  Copper  and  Brass  Research  Association,  are 
green  for  Type  K,  blue  for  Type  L.  red  for  Type  M. 
yellow  for  Type  DVW  (drainage,  waste,  and  venti.  and 
gray  for  Tvpe  TP  (threadless  pipe). 

The  new  markings  will  be  in  addition  to  the  present 
incised  marking  appearing  every  18  in.  on  the  tube,  as 
required  by  the  ASTM. 

More  information?  Circle  Item  38  on  postcard,  page  101. 
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Diaphragm  Type  Solenoid  Valve 

A  (liapliragiii  t\|H*  soU'iKtid  valve,  desifined  as  an  ofT- 
llie-shelf  niulti-|)ur|)ose  valve,  is  being  produced  1)\  (Gen¬ 
eral  (iontrols  do.,  (dendale.  ('.al. 

lUxause  »){  its  diaphragm  action  and  full  ll<»\\  ports, 
the  \alve.  known  as  the  K-ldl.  is  capable  of  handling 
large  capacities  with  a  minimum  |)ressure  dro|).  thus 
making  it  suitable  for  shutoff  control  of  a  \arietv  <if 
li(|uids  and  gases  oxer  a  range  of  operating  jnessurcs  to 
2.’)0  psi. 


I  he  xaixe  will  operate  in  am  position,  including  ^ide 
and  inxerted  mountings.  It  is  available  in  •"’s  and  'o  in. 
ips  atid  is  offered  iti  tx\<(  basic  models.  Standard  model > 
handle  a  range  of  general  a|>plications  using  air.  water, 
gases,  or  light  oils.  Hot  xxater  m<»dels  are  suitable  for 
controlling  water  at  temperatures  up  to  2(l(t  deg  f  for 
use  on  coffee  makers,  hot  cliocolate  tnachine>.  soup 
makers,  laundrx  machines,  and  various  tvpes  of  vending 
e(|uipment. 

All  of  the  valves  are  normallv  ch»sed  and  feature 
forged  brass  bodies,  jiackless  construction,  and  two  wire 
(■(•ntinuous  <luty  solenoids.  Valves  are  also  available  with 
an  optional  waterproof  coil,  an  <*xplosion-proof  housing, 
and  a  manual  opening  device. 

More  information?  Circle  Item  39  on  postcard,  page  101. 


Water-Cooled  Air  Conditioner 

A  5-ton.  water-cooled  air  conditioner  is  being  manu¬ 
factured  bv  Armstrong  Furnace  (-<>..  (lolutnbus.  ()hi(». 
riie  unit  is  designed  for  remote  application  and  is  similar 
t(»  the  air-cooled  line  in  that  the  5-ton  air-cooled  e\a))or- 
ators  or  tw<v  of  the  5-  (tr  2-ton  evaporators  can  be  used 
w  ith  its  condenser. 

In  a  remote  installation  the  condensing  unit  can  be  in¬ 
stalled  near  the  evaporator,  or  it  can  be  located  (tutside 
the  building  adjacent  to  the  cooling  tower.  This  latter  tv  |)e 
installation  eliminates  the  need  for  the  dealer  to  take 
extra  measures  to  counteract  vibration  and  compressor 
noises  in  the  building,  although  there  are  vibration  elimi¬ 
nators  on  the  spring-mounted  Tecumseh  cctrnpressor. 

The  water-cooled  condenser  is  the  tube-in-tube  style 
designed  f(»r  chemical  cleaning.  It  has  a  lower  water  and 
refrigerant  pressure  drop  than  has  the  mechanically 
cleanahle  design  of  the  smaller  units. 

All  of  the  internal  wiring  is  done  at  the  factorv  so  that 
the  dealer  has  onlv  a  few  simple  wiring  details  to  attend. 
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After  that  he  has  to  run  the  refrigerant  lines  and  water 
piping  to  complete  the  installation,  since  the  evaj^orators 
as  well  as  the  condenser  are  shi|i|)ed  assembled.  The  con¬ 
denser  is  shipped  fullv  charged  bv  the  factorv  with  12  lb 
of  refrigerant,  a  suflicient  (piantitv  to  purge  the  tubing 
and  handle  about  fiftv  bet  of  line. 

I  he  control  panel  in  the  condensing  unit  consists  of  a 
main  contractor  with  poles  for  the  tower  pum|).  high  and 
low  pressure  cutout,  and  a  panel  board.  An  auxiliarv 
control  |>anel  contains  the  htw-voltage  transformer,  the 
switching  relay  for  eva|)orator  fati.  and  line-voltage  and 
low -voltage  terminal  strips. 

I  nits  are  available  for  both  2^tt-v  single  phase  and 
20d-22(t-v  three  phase. 

More  information?  Circle  Item  40  on  postcard,  page  101. 


Combination  Frame  Motor 

An  electric  motor  frame  series  d**sigiialed  a'  I  rame  .5(»t> 
is  available  from  Doerr  Flectric  ('.orp..  (icdarburg.  \\  is. 

I  he  motor  is  a  combination  of  low  cost.  .5t>-fram«*  com¬ 
ponents  and  a  base  designed  to  give  the  shaft  height  and 
location  of  mounting  holes  of  a  standard  (>(•  frame.  \n 
oversized  bearing  on  the  shaft  end  makes  ii  possible  to 
obtain  a  -’i-in.  diameter  shaft  extension. 


The*  frame  motor  will  be  available  as  a  permanent 
production  model  at  a  slight  price*  dilferential  over  com¬ 
parable  ratings  in  the  .5t»  frame.  Motors  can  be  furnished 
with  Tv|»e  (]  machined  face  mounting,  open,  totallv -en¬ 
closed  fan-cool**d.  and  explosion-proof  designs. 

More  information?  Circle  Item  41  on  postcard,  page  101. 


Fitting  Tests  Tubing 

\  fittitig  has  bc'Ci)  designed  for  l*‘ak  testing  fabricated 
tubing  on  all  tvpes  of  e(|uipment  by  t.hicago  Forging 
Mfg.  (]<)..  (ihicago.  111. 

(iailed  Sealastic.  the  fit¬ 
ting  simplifies  leak  testing 
refrigerator  evaporators, 
cold  jilates.  condensers, 
and  com|)ressors.  It  also 
facilitates  charging,  flush¬ 
ing.  a  n  d  evacuation. 

Available  from  stock  in 
standard  sizes  from  5/l(» 
to  •  g  in.,  the  fitting  is 
adaptable  to  a  range  of  installations.  It  has  a  renewable 
svnthetic  rubber  seal  ring  in  both  solid  and  ferriiled  as¬ 
semblies  and  is  fabricated  from  cadmium-plated  bras.s. 
More  information?  Circle  Item  42  on  postcard,  page  101, 
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Commercial  Cooling  Unit 


Pipe  Thread  Compound 

Plaj^lic  lead  seal  pipe  thread  and  gasket  sealing  eom- 
ponnd  is  available  from  (irane  I’aeking  (io..  Morton 
(irove.  III.,  in  Idh  hrusli  top  eans  ( illustrated  I  and  in 
polyvitnl  plastic  tubes. 

\\  itb  the  eans.  a  brush  ma\ 
be  used  to  work  the  eompoiind 
more  tborougbU  into  threads. 

Another  adxantage  of  the  cans 
is  that  their  entire  contents  mav 
he  use<l  because  a  brush  can  ex¬ 
tend  to  th(‘  bottom. 

riie  poly\in\l  plastic  tube 
v\  ill  !iot  crack  at  the  seams  or 
s**parate  at  the  bottom  crimp 
and  ma\  be  dropped  from  lad¬ 
der  height  with  little  danger  of 
breaking.  I  he  tube  will  fit  into  a  .serviceman's  tool  box 
or  ma\  be  jtaekaged  in  service  kits.  The  end  of  the  tube' 
is  desigiH'd  to  serve  as  an  a|)plieator  for  the  compound. 

I  he  sealing  eompound  is  permatient  and  noti-hardening 
and  permits  the  disassemblv  of  eonneetions  after  .several 
vears  of  s<>rv  ice.  It  w  ithstands  pressures  u|)  to  b()(MI  psi 
and  temperatures  to  .>()()  deg  K.  It  i.s  insoluble  in  water, 
-team,  gas  refrigerants  and  petroleum  products. 

More  information?  Circle  Item  43  on  postcard,  page  101. 


Small  Hydraulic  Trencher 

An  hvdraulie  trencher  which  digs  a  2  bv  2()  in.  deep 
tuMu  h  at  1(M(  fph.  depending  upon  the  tv  p*‘  of  soil,  is 
olfered  bv  M  ii  W  Irtm  Works  (]o..  Inc..  Tojieka.  Kan. 

Known  as  I  )itch- A-l  dne.  the  entire  mechanism  is 
mounted  oi\  crawler  tracks  driven  hv draulicallv .  1  he  self¬ 


tightening  digging  chain  is  also  hv  draulicallv  driven  and 
is  designed  to  discharge  debris  without  breaking. 

I  he  unit  is  driven  bv  a  f>-h|>.  gasoline  engine  with  a 
reduction  gear  and  hvdraulie  drive.  Its  hmgth  is  J>3  in., 
height  42  in.,  and  width  27  in.;  its  shipping  weight  is 
f2.7  lb.  The  trencher  can  he  driven  up  a  plank  ramj)  to 
the  bed  of  a  |)ick-up  truck. 

I  he  machine  is  currentiv  used  for  the  installation  of 
sprinkler  sv stems,  gas  lines,  underground  wiring,  cable 
laving,  water  lines,  irrigation  ditches,  and  propane  and 
butane  lines. 

More  information?  Circle  Item  44  on  postcard,  page  101. 


An  air-cooled  |)ackage  air  conditioner,  powerful  eiiough 
to  cool  an  entire  home,  is  introduced  by  Mitchell  Mfg. 
To.  Div..  Torv  (^or|)..  Chieago.  111. 

Tailed  nK-2()(),  the  unit  can  air  condition  an  area  up 
to  loot)  s(|  ft.  It  can  provide  complete  air  conditioning 
for  a  small  home  or  zone  controlled  cooling  for  a  large 
home.  IJecause  it  is  air-cooled,  the  unit  reijuires  onlv  a 
single  electrical  connection. 


riie  unit  requires  17  in.  of  head  rt)om  and  can  be 
installed  in  a  window,  through-the-wall.  or  in  an  attic, 
crawl  space,  (tr  basement.  It  is  adaptable  for  use  in  homes, 
oflices.  or  stores  and  comes  complete  with  flanges  for 
connection  to  duct  work.  It  operates  on  2.4()-v,  single 
phase,  alternating  current  and  has  a  00'  (  |)ower  factor. 

I  he  chassis,  which  contains  the  evaporator,  condenser, 
compressor,  fans,  and  fan  motor,  measures  10’ 4  x  41’^ 
X  lf)’/i  in. 

More  Informalion?  Circle  Hem  45  on  postcard,  page  101. 


Brass  Needle  Valves 

A  line  of  low-priced  brass  needle  valves  is  announced 
bv  (ienerant  Kngineering  To..  iNevvark.  i\.  J. 

Suitable  for  air  and  li(|uid  ap|)lications  up  to  ()0()  psi. 
the  valves  can  be  u-ed  as  shutolT  or  throttling  valves. 


Thev  are  machined  entirely  from  brass  bar  stock;  their 
•  iverall  length  is  T's  in. 

Packing  between  the  bonnet  and  bodv  is  elimitiated 
bv  means  of  a  tapered  metal-to-metal  seat.  The  valves  are 
available  from  stock  in  all  combinations  of  Vs-  and  ’/|-in. 
male  and  female  pil)e  ports  and  in  •^s-in.  male  pipe  ports. 
A  detailed  bulletin  is  available. 

More  information?  Circle  Item  46  on  postcard,  page  101. 
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Telescopic  Fitting  Connects  Ducts 

A  telescopic  connector  fitting  lias  been  developed  l)\ 
Duc-Pac.  Inc..  Hast  Longineadctw .  Mass.,  to  facilitate  the 
installation  of  flat  duct  and  fittings  for  warm  air  heating 
or  air  conditioning  installations. 


(Called  \djnsta-l)uct.  the  new  product  is  an  ailjustal>le. 
slee\e-t\pe  fitting  which  eliminates  cutting,  notching  atid. 
joining  fill-in  sections  of  stack  duct. 

W  ith  the  fitting,  a  fill-in  section  of  stack  duct  can  he 
installed  h\  telescoping  the  fitting  to  fill  the  opening.  In¬ 
ternal  and  external  flanges  provide  a  seal  which  a<snre< 
tight  connections. 

The  fittings,  on  which  patents  have  been  ap|)lied  for. 
are  available  in  several  adjustable  lengths. 

More  Information?  Circle  Item  47  on  postcard,  page  101. 


Surface  Temperature  Meter 

A  contact  thermometer,  capable  of  indicating  surface 
tem|)eratures  «»n  a  1 -second  contact,  is  manufacturt'd  h\ 
l{o\co  Instruments.  Albany,  (iaiif..  for  checking  the  tem- 
|K‘ratures  of  licpiids  or  solids,  including  insulating  ma¬ 
terials. 

Named  l*\  ro-(iouple.  the  unit  combines  a  surface-con¬ 
tact  thermocouple  and  an  indicating  meter  that  is  damped 
for  shock  resistance  and  pointer  stahilitv.  Waterproof 


construction  of  the  stainless-steel  probe  ])ermits  its  use 
in  a  range  of  fluids.  Probes  can  be  made  any  length  up 
t(»  (>()  in.  for  such  applications  as  scanning  areas  or  vol¬ 
umes  of  liipiids. 

F'or  convenience,  the  scale  is  calibrated  over  its  (t-  to 
65((-deg  F  range  in  both  Fahrenheit  and  (Centigrade.  Scale 
accuracy  is  2..5  deg  F'.  (  A  0-  to  1000-deg  F'  range  is  avail¬ 
able.  as  well  I .  The  scales  are  linear  w  ith  no  crowding  at 
the  upper  end  of  the  2%-in  arc. 

Other  features  include  automatic  comjvensation  for  am¬ 
bient  temperature  permitting  readings  to  be  taken  almo.st 


anywhere;  an  utdtreakable  plastic  meter  face;  and  a 
screw-«m.  i)r(d)e-protectit)g  shield. 

The  total  weight  of  the  unit,  including  shield,  is  12  o/. 
and  total  length,  without  shield,  is  5>  in.  Maximum  diam¬ 
eter  is  2’  •_>  in. 

More  Information?  Circle  Item  48  on  postcard,  page  101. 


Combination  Air  Handling  Units 

A  line  of  combination  air  handling  units  for  general 
applications,  including  ventilating,  heating,  and  air  con¬ 
ditioning.  is  announced  bv  Sturtevant  Div..  Westinghouse 
F.lectric  (Corp..  Poston.  Mass. 


Designate*!  as  sr*ries  lf»(M).  the  units  are  available  in 
thirteen  basic  sizes  capable  of  hamlling  o(t0  to  PJ.oOO  cfm. 
riiev  are  e<juip|»ed  with  forwardly  curved  blades. 

I)**signed  for  minimum  s|*ace  recjuirements.  all  the  unit 
(oinponents  are  accessible,  facilitatitig  itis|)**ction.  lubri¬ 
cation  and  filter  changitig.  I  he  line  features  standard  blast 
and  steam  distributing  coiD.  direct  exj»ansi<»n,  and  water 
Iwatitig  and  cocding  coils. 

Installations  re(|uire  a  single  outlet  dint  connection. 
All  components,  such  as  the  fan  section  frames  and  panels, 
(oil  casings,  filter  sections  and  bypass  dampers,  are  fabri¬ 
cated  of  heavy  gage.  galvani/(>d  steel. 

More  information?  Circle  Item  49  on  postcard,  page  101. 


Cast  Aluminum  Lavatory 

\  lavatory  for  industrial  and  institutional  iim-  is  being 
manufactured  by  The  Dupps  (]o..  (iermantown.  Ohio. 

File  unit  is  self-contained  and  re(juires  only  water  and 
drainage  connections  for  use.  I  he 
pedestal  is  made  of  cast  aluminum, 
and  the  bowl  is  made  of  stainless 
st(>el. 

Hot  and  cold  water  can  be  con¬ 
trolled  separately  or  mixed.  I  he 
lavatitry  is  also  available  witb  a 
drinking  fountain  bubbler  with  a 
self-closing  valve.  The  trap  is  cast 
in  the  aluminum  base.  A  high 
spray -head  and  soap  dispenser  di¬ 
vert  spray  to  the  bowl  only. 

Literature,  Hulletin  S-15-Y,  on  the  cast  aluminum 
lavatory  is  available  from  the  manufacturer. 

More  information?  Circle  Item  50  on  postcard,  page  101. 

[Continued  on  pnpe  122  I 
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74  TONS  of  GILSULATn  uere  poured  around  1 50()-}oot  steam  line. 


On  its  modern  campus  at  Cullowhee, 
N.  C.,  Western  Carolina  College  re¬ 
cently  poured  66  tons  of  type  H  and 
8  tons  of  type  A  GILSLILATE  t'n  a 
15()()-f(K)t  steam  line  installation.  This 
brought  to  more  than  1200  tons  the 
volume  of  GILSULATE  used  by 
North  Carolina  institutions,  scIkkiIs 
and  colleges  during  1955— enough  to 
fill  40  railroad  cars,  or  a  ditch  one  yard 
wide  by  one  yard  deep  and  10  city 
bltKlvS  long! 

The  installation  consists  of  a  6" 
steam  and  a  2"  condensate  piping  sys¬ 
tem.  During  pouring,  only  2  men  were 
required  in  the  trench  and  3  men 
above  to  open  the  bags  and  pour. 

No  other  insulation  for  hot  under¬ 
ground  pipes  can  match  this  low-cost 
performance— just  as  no  other  insula¬ 
tion  can  match  GILSULATE  for 
pervianent  protection  of  piping  sys¬ 
tems.  No  wonder  more  and  more  en¬ 
gineers,  architects  and  contractors  are 
specifying  GILSULATE  for  their  hot 


underground  piping  work! 

Whatever  the  type  of  job  you  have 
in  mind— airport,  scIkhiI,  utility,  insti¬ 
tution,  factory,  railroad— it  will  pay 
you  to  investigate  the  unusual  features 
of  this  easily-installed,  dependable, 
low-cost  system.  Use  the  coupon  below 
or  see  your  local  GILSULATE  dealer. 

FACTS  ABOUT  GILSULATE 

\.EASY  TO  l]SE—]\xst  pour  and  tamp 
...pipe  heat  does  the  rest. 

2.EORMS  3  ZONES  of  protection 
against  heat  loss  and  all  hazards  com¬ 
monly  encountered  by  hot  buried 
pipes. 

5.  NEEDS  NO  HOUSING  OR  ME¬ 
CHANICAL  SHEATHS:  no  mixing, 
special  handling  or  equipment. 

4.  ONLY  NEEDS  NORMAL  PIPE 
SPACING:  for  multiple  pipe  or 
cramped  conditions. 

5.  THREE  TYPES  AVAILABLE: 

Type  A  for  22()°-3()()°  F.  temp,  range 
Type  B  for  3()0°-385°  F.  temp,  range 
Tyjx'  C  for  385°-520°  F.  temp,  range 


UNGRADED  DITCH.  Concrete  pads  u  ere  located  at  10- 
foot  intervals  and  4"  transite  pipe  supports  placed  on 
top  of  them. 


1145  East  Jersey  St. 
Elizabeth  4,  N.  J. 

The  Agents  Building 
3537  lee  Road,  Cleveland,  O, 


American  Gilsonite  Co. 
134-A  West  Breadway  * 
Salt  Lake  City  1,  Utah 


THE  TRIPLE-ZONE  INSULATION  SYSTEM  FOR  LIFE¬ 
TIME  PROTECTION  OF  HOT  UNDERGROUND  PIPES 


Send  me  more  information  on  GILSULATE 


SULATE 


NAME 


TITLE 


COMPANY 


AMERICAN  GILSONITE  COMPANY,  SALT  LAKE  CITY  1,  UTAH 
Affiliate  of  Barber  Oil  Corp.  &  Standard  Oil  Co.  of  California 


ADDRESS 
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U.oiitiiiuvd  from  pofie  12()i 

Gage  Measures  Water  Pressure 

\  little  jiage  that  measures  the  water  pressure  in  tlie 
home  is  placed  on  the  market  h\  Marshalltown  Mfg.  ("o.. 
Marshalltown.  Iowa.  It  is  designed  t»»  enalde  pluml)ers. 


steamfitters.  home  engineers.  ap|)lianee  salesmen,  and  air 
conditioning  engineers  to  obtain  water  pressure  informa¬ 
tion  for  the  |)roper  selection  and  setting  of  relief  \al\es. 
flush  \al\es.  water  pressure  regulators  and  other  (Mpiip- 
ment. 

The  test  gage  is  used  for  ascertaining  the  <-orrect  pres¬ 
sure  of  water  in  homes  where  installations  or  repairs  are 
being  made.  It  has  a  2'2‘h>-  <lial  with  an  unhreakahle 
cr\stal  and  fits  anv  standard  water  faucet  connection.  I  he 
dial  reads  from  1  to  200  psi.  and  dOO-  and  400-pd  dial 
readings  can  he  supplied. 

More  information?  Circle  Item  51  on  postcard,  page  101. 


Device  Counts  Spray  Droplets 

To  lighten  the  task  of  measuring  and  counting  thoii- 
samls  <»f  tiroplets.  Hete  Fog  \(»/zle.  Inc.,  (ireenfield.  Mass., 
has  de\ eloped  an  electro-mechanical  counter. 

Photographic  negatives  of  the  enlarged  images  of  the 
droplets  are  projected  on  a  screen  with  an  oxerall  mag- 
uification  of  TOO  to  1.  The  ojierator  places  a  caliper  on 


the  image  of  a  droplet  and  presses  a  button.  This  actuate* 
an  electrical  counter  c<»rresponding  to  the  drops  diameter 
in  free  air. 

T  he  caliper  has  a  sliding  switch  with  a  series  of  con¬ 
tacts  machined  to  indicate  the  opening  between  the  cali¬ 
pers  points.  Before  and  after  readings  of  the  counters 


\  ield  the  number  of  drops  in  each  size  range.  With  this 
ecpiipment  oTOO  drops  per  hour  can  be  classified  and 
count(‘d  b\  an  average  operator. 

T  he  compatu  is  ecpiipped  to  build  and  sell  or  lease 
drop  or  particle  *ize  counters  of  this  t\|»e  for  laboratories 
or  others  who  max  have  a  need  f(»r  them.  Size  range,  in- 
terxals  and  number  of  ranges  can  be  varied  to  suit  in- 
dix  idual  recpiirements. 

More  information?  Circle  Item  52  on  postcard,  page  101. 

Thermal  Conductivity  Gage 

\  new  tx|;e  of  thermal  conductivitx  measuring  instru¬ 
ment  is  anmuinced  bx  Hastings-I{ax<list.  Inc..  Hampton. 
\  a. 

The  instrument's  thermal  comiuctix  itx  cell  incorporate^ 
^i\  noble  im'tal  thermocouple.s.  arrangt'd  in  such  a  man¬ 
ner  as  to  not  oidx  com|)ensate  fi>r  tem|)erature  changes  in 
a  gas.  but  also  for  the  rate  of  change  of  temperature 
«‘fTects.  The  thermal  conductivitx  elements  are  directlx 
healed  with  alternating  current  and  have  an  electrical 
output  directlx  in  terms  of  millivolts. 

The  instrument  is  suitable  for  use  in  the  chemical  an- 
alxses  of  gases  and  in  the  detection  of  explosive  gases 
and  xapors.  When  used  with  gases  of  high  tin'rm  d  con- 
ductixitx.  such  as  helium,  the  instrument  can  be  used  as  a 
tiacer. 

More  information?  Circle  Item  53  on  postcard,  page  101. 


Turbo  Blowers  for  Burners 

\  line  of  turbo  bloxxer*  for  siipplxing  air  to  ga*  and 
oil  burners  is  |)lace<l  on  the  market  bx  llauck  Mfg.  (!■>.. 
Brooklx  n.  N.  ^  . 

T  he  bloxxers  are  tapiipped  xxith  an  aluminum  impelltM' 
and  htdi  in  a  balanced  assenddx.  The  bloxxer  casitig  i* 


made  of  fabricated  steel  with  spun  steel  head  e(piip|)ed 
xxith  circular  reinforcing  rings.  It  is  driven  h>  a  standard, 
open  frame,  ball  bearing  motor.  The  discharge  position 
on  direct-driven  bloxxers  can  be  rotated  in  the  field  to 
.suit  connection  conditions.  .\  flexible  connecting  slecwe 
xxith  clamps  is  included. 

The  bloxxers  are  made  in  a  number  of  sizes  from  2.5<t 
cfm  at  fkoz  pressure  t(»  2().'i0  cfm  at  2T  oz  pressure. 
More  information?  Circle  Item  54  on  postcard,  page  101. 

^Continued  on  page  12Tl 
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BURT  V-BELT  DRIVE  CENTRIFLOW 

Fit  standard  roof  curb  outlets.  Power  drive  in  separate 
enclosure  supported  on  resilient  rubber  vibration  elim¬ 
inators  •  Hinged  top  for  easy  maintenance  •  3  basic 
damper  types  •  Motors  in  all  power  characteristics  from 
16  to  7-1  2  H.P.  •  Oversize  V-belt  and  sheaves  •  13 
basic  sizes  •  Capacities  from  675  c.f.m.  to  36,430  c.f.m. 


BURT  DIRECT  DRIVE  CENTRIFLOW 

Shipped  complete  ready  to  install  on  roof  curb.  Low 
profile  spun  aluminum  with  stainless  steel  supports  • 
Motor  in  separate  compartment  on  rubber  vibration  pads 
for  quiet  operation  •  Easy  servicing  accessibility  •  4 
basic  damper  types  •  From  1/12  to  12  H.P.  •  2  basic 
sizes  '  Capacities  from  408  c.f.m.  to  2508  c.f.m. 


Address 


Zone  State 


BURT  MANUFACTURING  COMPANY 

49  E.  South  St.,  Akron  11,  Ohio 

Please  send  me  Bulletin  SPV-12A  on 
your  new  Centriflow  Ventilators. 


Firm  Nome 


City 


ANNOUNCING 

BURT  CENTRIFLOW  FAN  VENTILATORS 

Two  New  Q-U-l-E-T  Centrifugals  with  P.F.M.A.  Certified  Ratings 
For  Schools,  Hospitals,  Public,  Commercial  and  Industrial  Buildings 

High  efficiency,  slow  speed  and  quiet  operation  are  assured  with  new  Burt 
Centriflow  Fan  Ventilators.  And  every  Burt  Centriflow  carries  the  P.F.M.A. 
label  that  guarantees  its  rating  to  be  authentic.  Certified  capacities  range 
from  a  low  408  c.f.m.  to  36,430  c.f.m.  Centrifugal  wheels  are  backward 
curved  blade  in  non-overloading  design.  For  the  complete  story,  send  for 
the  new  Burt  Centriflow  Data  Book— just  off  the  press.  It's  FREE  to  you. 

FAN  &  GRAVITY  ■  A  VENTILATORS  •  LOUVERS  •  SHEET  METAL  SPECIALTIES 

THE  III  I  |i|  MANUFACTURING  COMPANY 

H  H  H  H  AKRON  OHIO 
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Multi-Stage  Water  Pumps 

l)rf|»  and  sliallnw  well  jet  pumps,  with  ii.  1.  or  o  slajies. 
are  added  to  the  line  of  dome'tie  and  commercial  water 
s\ stems  made  1>\  I’fvriess  Pump  l)i\..  Koo<l  Machiner\ 
and  (diemieal  Corp..  Los  Xn^eles. 

Calif. 

Designed  for  continuous  dut\.  the 
single  and  douhle  pipe  jet  pumping 
systems  are  made  t<»  |)roduce  u]»  to 
.‘t20()  gph  from  deep  wells  and  up  to 
2200  gph  from  shallow  wells.  The 
automatie  pumping  units  ma\  he  in¬ 
stalled  o\er  or  offset  in  wells  as  small 
as  2  in.  in  diameter.  Lifts  from  dei)ths 
to  230  ft  are  a\ailahle. 

1  he  features  of  the  pumps  include: 
a  sealed  hall  hearing  motor:  a  ceramic  pla-tic  shaft  seal: 
a  mounting  bracket  that  |)ermits  alignnu'nt  of  the  motor, 
impellers  and  pump  base:  hronze-alh»\  impellers;  a  glas- 
pressure  gage;  a  pressure  switch  mounting:  a  foot  vahe 
and  strainer;  and  an  air-\olume  control.  The  pump  also 
has  an  optional  piping  arrangement  which  permits  piping 
to  he  ((umected  lor  pumping  either  through  the  bottom 
of  the  |)ump  case  or  through  the  side  of  the  pump  case. 

I  he  pumps  are  fitnshed  with  a  plastic  green  lac(pier. 
rhe\  are  further  described  and  illu>trated  in  Hulletin  \o. 
15-2422  published  b\  the  compatu. 

More  information?  Circle  Item  55  on  postcard,  page  101. 


Cooling  Tower  Has  No  Fan 

Fanless,  induced  <lraft  cording  towers  for  home  and  in¬ 
dustrial  air  conditioning  are  made  b\  Ko«  h  F.ngineering 
Co..  Inc..  Wichita.  Kan. 

Air  moxement  and  cording  are  arcompli>hed  bv  a  s\s- 
tcm  r»f  mizzles  at  the  toj)  of  the  tower.  I  he  nozzles.  spra\ - 
ing  ilownwarri.  perform  twri  functions:  the  rlownwartl  jr-t 
of  water  rauses  the  mo\ement  of  a  large  \olume  of  air 


through  the  tower:  and  the  spray  nozzles  atomize  the 
water  into  minute  particles,  permitting  a  better  mixing  of 
air  anri  water.  The  atomizing  jiroce.ss  eliminates  wnorl 
fdlers  anrl  the  baflles. 

4  he  absence  of  moving  parts  eliminates  such  prrddems 


as  motor  failure,  fan  replacement,  oiling  anrl  greasing, 
belt  replarement.  b(*aring  anrl  outsirle  rdr-rtrir-  circuit 
failure. 

Namerl  Carefree,  the  cooling  tower  ma\  be  installeil  in 
an\  location  r-onvenient  to  water  rrmnr'ctions  from  the  air 
rrmrlitioner.  OnK  a  plundirT  is  neerlerl  for  installation. 
I  he  absence  of  moving  parts  insurr's  the  proter  tion  of 
chihlren  from  exprrst'rl  motors,  pulleys  anrl  belts. 

More  information?  Circle  Item  56  on  postcard,  page  101. 


Distilled  Water  Faucet 

\  tin-linerl  faucet  for  rlistilled  water  rlistribution  s\ — 
terns  in  laboratories  anrl  hospitals  is  marie  bv  I5arnstr*ad 
Still  \  Demineralizer  Co..  Ifoston.  Mass. 


The  faucet  is  r-onstrurterl  rd  tin-linerl  brass  with  a  sili- 
r-on  l*hig  anrl  a  jdastic  hanrile.  The  tin  lining  is  approxi- 
matelv  1/10  im  thick  anil  is  pminanentlv  bomlerl  to  the 
metal.  It  connects  to  pi|)ing  bv  a  ' -j-in.  male  threail  which 
makes  tin-to-tin  contact  with  the  r-ompanv  s  ’o-in.  fitting. 
\cressorv  fitting>  for  mounting  the  fauir-t  on  a  wall  are 
available. 

I  he  faucet  is  both  self-closing  anrl  non  self-closing  ile- 
IR'iirling  upon  which  wav  the  hanrile  is  thrrrwn. 

More  information?  Circle  Item  57  on  postcard,  page  101. 


One-Piece  Pressure  Seal 

\  onr‘-piece  prr*ssure  seal  for  fare-to-facr-  r  i)nnei  tion-i 
i-  ititroilured  bv  15.  F.  (»oorlrir  h  Chemir  al  Co..  Clevrdanil. 
( )hio. 

Called  the  Dvna-seal.  the  sealing  rlevir  e  is  arlajitable  to 
sealing  unrler  bolt  hearls.  abutment  llatrgr's  such  as  the 
pipr*  union,  or  similar  flanges  which  rerpiire  sealing  br*- 
twr-en  two  fair's  with  the  bore  o|)r'n  to  |»rr‘ssure. 

I  he  seal  consists  r>f  an  inner  sealing  member  marie  of 
livcar  Amerir  an  rubber,  heat  anrl  pressure  bomlerl  to  an 
outer  confining  steel  ring  or  wasbi'i.  Ihe  rlevirr*  supplies 
a  positive  lork  washer  action  anrl  seals  pressures  uj)  to 
lO.OOO  psi  against  air.  water,  pi'trrdeum  prorlucts.  anrl 
manv  inrlustrial  gases  anrl  chemir  als.  I  he  seals  function 
in  a  temperature  service  range  from  — bo  to  -|-250  ileg  F. 

The  seal  is  manufacturr'il  in  sizes  from  '  ,s  to  I'l  in. 
bv  Precision  liubber  Prorlucts  Corp.,  Dayton.  Ohio.  A 
high  tensile  colrl  rolleil  steel  is  used  for  the  washer  and  is 
r-admium  platerl  to  prevent  corrosion. 

More  information?  Circle  Item  58  on  postcard,  page  101. 

{Continued  on  pafie  1201 
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Even  your  tricky 
pipe  racking  is 
easier  witk 


Typical  service  tunnel  in  large  Midwest  university 


^’ou  make  more  money  with  UNISTRUT  channel, 
too — by  saving  time,  men  and  materials  on  this 
foolproof,  superior  method  of  pipe  racking. 

You  start  with  everything  you  need — channel, 
clamps,  hangers,  concrete  inserts,  rollers  or  any 
other  accessories.  Everything  is  provided  by 
UNISTRUT  from  standard  stock. 

Next,  you  forget  about  drilling,  welding  or  rivet¬ 
ing.  With  UNISTRUT,  you  simply  cut  the  channel 
to  length... slip  the  UNISTRUT  nut  in  the  channel 
slot... and  tighten  with  a  wrench.  That’s  it! 

('orrect  slope  or  pitch?  No  problem  at  all  with 
UNISTRUT — it’s  completely  adjustable.  Future 


alterations  or  additions?  With  the  flexible 
UNISTRUT  System,  you  can  make  them  any  time. 

Study  these  advantages  a  few  moments — and 
you’ll  see  why  thousands  are  switching  to  the 
modern,  high-speed  UNISTRUT  System  foi*  supe¬ 
rior  support  of  steam,  gas,  light  conduit,  air  condi¬ 
tioning  or  heavy  water  lines.  Get  the  facts  now! 
Write  for  78-page  illustrated  Catalog  700  giving 
complete  information.  Consult  your  telephone 
directory  today  for  the  name  of  your  nearest 
UNISTRUT  Distributor. 

UNISTRUT  PRODUCTS  COMPANY 
933  W.  Washington  Blvd.,  Dept.  V-9 
Chicago  7,  Illinois 


U  S.  PitHt  Nanbvsr  7327587  73298IS  7380379  7383387  7345650  7541908  7405631  7696139  Othw  PitMb  PmUinf 


UNIS i RUT  FRC DUCTS  COMFAKY 
Dept.  V-9.  933  W.  Washington  Blvd. 

Chicago  7,  Ill. 

□  Please  send  your  Catalog  700. 

□  Please  have  your  salesman  call,  no  obligation. 

Name . 

Company . 

Address . 

City . Zone. . . . State. 


The  World's  Most  FloxiUm 
JUI-Purposo  Motal  Framing  CLIP 
AND 
MAIL 
TODAY 


AIR  CONDITIONING,  HEATING  AND  VENTILATING,  SEPTEMBER,  1956 


News  of  Equipment  and  Materials 


{Continued  from  [Hi^e  124 1 

Fire  Alarm  Plugs  into  Outlet 

A  tinv  fire  alarm  that  is  installed  hv  plugjiinji  into  a 
standard  a-c  <tutlet  has  been  designed  hy  Laramie  ('henii- 
eal  Corp..  Stamhtrd.  Conn. 

Intended  for  plants,  offices,  stores,  warehouses  and 
homes,  the  de\  ice  can  he  installed  wherever  circumstances 
indicate  that  a  fire  mav  gain  costK  headwav  before  being 
tietected. 


The  reusable  alarm  draws  no  current  excejit  when  sig¬ 
naling  and  serves  a*  a  substitute  for  or  com|)anion  s\s- 
tem  to  sprinkler  and  other  standard  fire  detection  and  fire 
fighting  systems. 

To  insure  ade(|uate  warning  time,  the  thermostat  trig¬ 
gers  the  alarm  when  the  temperature  reaches  140  deg  K 
and  continues  it  until  conditions  return  to  normal  about 
1(K>  deg.  It  can  be  tested  from  time  to  time  b\  holding  a 
lighted  cigarette  or  match  to  the  circular  thenno.^itat 
button  on  its  face. 

More  Information?  Circle  Item  59  on  postcard,  page  101. 


Schoolroom  Hooting  System 

Automatic,  gas-fired,  forced  air.  perimeter  heating  and 
ventilating  s\ stems,  with  I  til-i-l)uct  boctkshelf  s<*ctions 
for  schoolrooms,  are  manufactured  b\  Norman  Products 
(]o..  (fi)lumbus.  Ohio. 

With  the  sNstem.  each  room  is  individualK  heat(“d. 
eliminating  the  need  for  a  separate  building  or  extra 
sjiace  to  house  a  central  heating  plant.  An\  number  of 
additional  classrooms  can  be  added  later  without  revamp¬ 
ing  the  heating  plant. 


The  comj)lete  classroom  package  includes  the  school¬ 
room  furnace  and  enclosure  unit  with  automatically  con¬ 
trolled  dampers  for  mixing  outdoor  and  indoor  air  and 
sec’tions  which  provide  air  distribution  throughout  the 
classroom  while  furnishing  Intokshelf  space. 


Both  the  furnace  and  enclosure  unit  are  built  of  furni¬ 
ture  gage  steel  throughout  and  have  a  recessed  kick  space. 

The  furnace  and  enclosure  unit  can  be  installed  in  a 
right-hand  or  left-hand  corner  of  the  room  or  anywhere 
along  an  outer  wall.  Models  are  available  with  TO.tMMl. 
JJ.A.OOO.  and  KMMMM)  Btu  per  hr  inputs.  Outside  air  oid) 
is  used  for  combustion. 

Standard  length  bookshelf  sections  can  be  extended 
along  the  outer  wall  under  windows.  Kach  >ection  fils 
against  the  wall  to  form  a  <luct  from  top  to  bottom  for 
maximum  air  passage.  Adjustable  filler  sections,  to  flush 
in  with  wall  |)artitions.  and  corner  sections  are  axailable. 

Along  the  top  «)f  each  section  is  a  perimeter  diffuser 
with  a  dam|H*r  and  adjustable  louvers  for  balancing  the 
air  distribution  at  correct  angles  to  blanket  the  outer  wall 
and  pre\enl  drafts.  The  front  of  each  section  ha*  rounded 
-helf  edges  and  corners  and  the  toj)  outer  edge  has  an 
extruded  aluminum  rounded  trim  which  cati  be  installed 
after  continuous  linoleum  or  Formica  (not  furnished  I  is 
added  along  the  top. 

More  information?  Circle  Item  60  on  postcard,  page  101. 


Plastic  Water  Pipe 

(General  pur[)ose.  flexible  plastic  pip*',  approx **il  b\  the 
National  Sanitation  Foundation  for  pi|)ing  water  and  oth¬ 
er  fluids  for  human  or  atiimal  consum|»tioii.  i«  offered  b\ 
American  Hard  Rubber  Lo..  New  A  ork.  N.  A.,  for  j*‘t 


and  submersible  pumps,  utiderground  water  distribution 
lines  for  farm  and  home,  mine  drainage  lines,  and  Indus- 
trial  |)iping  sxstems  handling  water  or  C(»rrosi\e  solutions 
at  normal  temperatures. 

(Called  Su|)plex.  the  |)i|)(‘  is  packaged  in  long  c*tiled 
lengths.  An  l>00-ft  line  of  ' -j-in.  pip*'.  f<»r  instance,  can 
he  laid  xxith  only  one  fitting. 

The  virgin  polvethvlene  use*l  in  pipe  is  resistant  to 
acids,  alkalis,  and  other  corrosive  chemicals,  is  not  sub¬ 
ject  to  ele<trolytic  corrosion,  and  is  immune  to  rot  or 
bacterial  attack. 

Made  in  two  .series,  the  pipe  is  available  in  sizes  of  '  2- 
•■(.  and  1  in.  in  the  7.5-lb.  Bressure-Bated  Series,  and  in 
sizes  of  l*/j.  1  */_>•  a*'<l  ^  in-  b'  tbe  Standard  W  all  Series. 

Twin-pipe  is  al.so  available  in  sizes  of  1  X  lYi  in.  and 

I'/»  X  Po  in.  for  j*'t  well  installations.  The  pipe  max  be 

used  at  temperatures  from  .50  d«*g  F  beloxx  zero  to  12.5 

deg  above.  It  retain.s  its  flexibilitx  at  low  temperatures 
and  is  not  damaged  by  freezing. 

More  Information?  Circle  Item  61  on  postcard,  page  101. 

{Continued  on  pn^ce  12?  5 1 
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eCBEHEaHIBtiBIBBaa 


BUtLDING  AREA  (3  Bays)— Total  625'  x  240' 


Recorded  Temperature  Readings  Prove  the  Heating 
Efficiency  of  Wing  Revolving  Unit  Heaters 

Effectiveness  of  Revolving  Distributors 
is  shown  by  Low  Temperature  Differential 
between  Roof  and  Working  Level 

\X’hen  the  Budd  (Company’s  new  plant  periods  during  February,  March  and 

in  Philadelphia  was  erected,  twelve  April  showed  the  following  averages 

Wing  Revolving  I'nit  Heaters  with  within  the  building. 

No.  H  Distributor  Outlets  were  selec-  lu  m 

ted  to  heat  the  plant.  .  oc 

(in  monitor)  —  75.5  F. 

1  he  complete  and  uniform  heating  Bulb  No  2 

of  thi^s  plant  proves  beyond  question  chord)  -73°F. 

the  ability  of  w  ing  Heaters  to  project  K  m 

heated  air  to  the  working  level  and  “  -oi' 

that  the  two-way  revolving  heat  dis-  working  level)-— 66.5  F. 

tributtirseliminate  discomfort  of  con-  Bulb  No.  4 

tinuous  ht)t  blasts  of  air  from  heaters  (outside)  ranged^ between  20° 

having  any  ftirm  of  "stationary”  and  70°F. 

distributors.  summer:  W  ith  the  heaters  oper- 

I'he  Budd  Company  was  interested  ating  with  steam  turned  off,  the 

in  knowing  the  vertical  temperature  revolving  distributors  produce  a  plea- 

gradient  st>  a  series  of  temperature  sant,  cooling  effect  that  keeps  workers 

readings  between  floor  and  roof  was  comfortable  and  more  productive, 

made.  For  this  a  four-point  recording  i-,  .  -i  /•  ..  i  ■ 

thermometer  was  used.  regardmg  IF  n,g  Revolving 

Heaters  are  coutatnea  tn  Bulletin 
Recordings  made  over  four  weekly  HR-6A.  Send  for  a  copy. 


Four  designs  of  revolv¬ 
ing  distributors  are 
available  to  suit  dif¬ 
ferent  ceiling  heights. 
Photo  above  shows 
Heaters  with  So.  H 
Discharge  in  high 
ceiling  building,  .it 
left  heater  with  So.  5 
Discharge  for  low  ceil¬ 
ing  is  shown. 


L.  J.  Wing  Mfg.Co. 


158Vreeland  Mills  Road,  Linden,  N.  J. 

Factories:  Linden,  S.f.  and  .Montreal,  Can. 

In  Europe;  WANSON,  Haren  Nord,  Brubsels,  Belgium 


L.  J.  Wing  Mfg.  Co. 

Vreeland  Mills  Rd.,  Linden,  N.  J. 
Please  send  me  Bulletin  HR-6A— Revolving  Heaters 


Mail 

the 

coupon 

for 

bulletin 


Name 


WING 

BLOWERS 


Address. 


WING  FRESH  AIR 
SUPPLY  HEATERS 
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Cold  Tubing  Insulation 

A  flexible,  closed  cellular,  rubber  tubing  is  matiufac- 
tured  bv  Rubatex  l)iv..  Great  American  Industries.  Inc.. 
Bedford.  \  a. 

Developed  to  stop  condensation  on  copper  formed  «‘old 
lines,  the  material  is  a  slip-on  tubing  insulation  \vbicb 


bends  without  cutting  ((r  fitting  and  fits  snuglv  to  an\ 
contour  of  pipes.  For  a|)plication  on  cold  carriers  alread\ 
installed,  it  can  be  slit  lengthwise.  snap|)ed  around  piping, 
and  sealed  with  an  adhesive  manufactured  for  the  pur- 
|)ose. 

The  tubing  has  a  nitrogen-filled  closed  cellular  struc¬ 
ture  which  repels  water  and  moisture,  eliminating  the 
necessity  of  an  additional  vapor  barrier. 

It  is  manufactured  with  a  minimum  inside  diameter  (d 
•*s  in.  and  is  produced  in  anv  lengths  up  to  2.>()  ft. 

More  information?  Circle  Item  62  on  postcard,  page  101. 


Fans  Vent  Corrosive  Fumes 

Axial  fans  made  of  s(did  plastic  are  added  to  the  line 
of  corrosion  resistant  ventilation  equipment  manufactured 
by  Heil  Process  F«juipment  Corp..  Cleveland.  Ohio.  The 
units  complement  the  solid  plastic  centrifugal  bhtwers  and 
the  axial  and  centrifugal  lined  and  coated  steel  units  now 
a\  ailable. 

(Constructed  of  either  Rigivin  (rigid  viiull  or  Rigidon 
(glass  reinforced  plastic  I,  the  fans  are  suitable  for  a 


range  of  corrt)sive  services.  The  rigid  vinyl  fans  are  «le- 
signed  for  use  with  strong  acid  or  alkali  fumes  at  tem¬ 


peratures  up  to  l.)()  deg  K.  The  reinforced  plastic  fan- 
are  recommended  for  most  acid  fume  servii  es  and  higher 
temperatures  in  the  200-deg  range. 

Hydrochloric,  sulphuric,  nitric.  pho-|thoric.  h\<lro- 
lluoric  and  other  acid  or  mixed  fumes  can  be  handled  b\ 
the  fans. 

Standard  sizes  of  lo.  24.  .40.  and  .4(>  in.,  and  larger, 
are  available  with  capacities  from  2000  cfm  or  less,  and 
upward.  All  units  are  \ -belt  driven  and  de-igned  w  ith  a 
corrosion  resistant  seal,  a  slinger  ring,  external  grea-e 
fittings,  and  an  externalb  vented  bearing  hoii-ing  so  that 
the  drive  is  completeK  isolated  from  corrosixe  fumes. 

A  support  attached  to  the  motor  ba-e  bo  It-  i-  all  that 
is  recpiired  to  mount  the  fan  into  |»lace  in  a  dm  t  sxstem. 
All  sizes  are  designed  for  either  \ertical  or  horizontal 
mounting.  Flanged  ends  on  the  fans  permit  their  use  in 
conjunction  with  atn  duct  sxstem  regardle--  <d  the  mate¬ 
rials  used  in  the  duct  constructi«m. 

More  Information?  Circle  Item  63  on  postcard,  page  101. 


Burner  Safety  Control 

A  control  that  programs  and  safeguard-  the  operating 
-ecpu'iice  of  full\ -automatic,  rotarx  regi-ter.  oil  and  ga.- 
burners  is  introduced  bx  FI«‘ctronics  Goipiuation  of 
America.  Bo-ton.  Mass. 

Designated  Fireve  Sxstem 
FP-2.  Model  1012.  the  con¬ 
trol  uses  txvo  flame-sensitive 
scanners.  One  scanner 
(  right  (  monitors  the  pilot 
flame  and  supervises  the 
light-olT  sequence,  xvhile  the 
other  ( left  I  safeguards  the 
snain  flame.  Ihis  arrange¬ 
ment  provides  additional 
safety  against  off-ratio  firing. 

Ihe  programming  se- 
(pieiice  offered  in  the  sxstem 
XX as  dexelope<l  for  rotarx  register  burners.  To  in-iire  arle- 
(piate  air  floxv  through  the  furnace  for  purging,  the  air 
dampers  <»r  louvers  are  drixen  toward  the  open  position 
for  l.j  seconds  and  then  back  to  tbe  ligbt-olf  position 
prior  to  each  light-off. 

As  another  feature,  the  modulator  -witihing  circuit 
will  accommodate  anv  line.  h»xx -voltage  or  pneumatic 
firing-rate  contred  system. 

During  normal  operating  pr<»cedure.  the  control  pro- 
X  ides  for  pre-purge,  pilot  jiroxing.  limited  trial-for-igni- 
tion  (»f  main  fuel  ami  post-purge  periods.  If  a  flame  fail¬ 
ure  occurs  either  during  the  .start-up  or  operatitig  periods, 
all  fuel  is  shut  off  within  one  .second. 

Like  all  the  company *s  safeguard  control  sx  stems,  the 
new  model  has  both  I  nderxx  riters'  Faboraten  ies  and  Fac¬ 
tory  Mutual  approval.  The  sxstem  max  be  u.s<‘<l  individ- 
uallx  or  as  a  component  iti  an  integrated  panel  control 
sx  stem. 

More  information?  Circle  Item  64  on  postcard,  page  101. 

[Continued  on  pa}ie  1.4(l( 
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AIRCOUSTAT  SILENCES  ALL  FREQUENCIES 
IN  THE  AUDIO-FREQUENCY  RANGE! 


Resonators  hold  low- 
frequency  sounds 


Periodic  internal 
structure  dampens 
middle-frequency  noise 


Sound-absorbent 
materials  suppress 
high  frequencies 


AIRCOUSTAT*  Sound  Traps  eliminate 
air  conditioning  noise  at  50%  less  cost 


Acoustical  Performance  Guaranteed.  Easy  to  Install. 
Pre-Engineered  —  No  Design  or  Layout  Headaches. 

Revolutionary  Aircoustat  Sound  Traps  require 
no  special  tools  for  installation  . . .  reduce  your  labor 
costs  and  lower  your  installation  time.  Units  fit  any 
size  or  shape  of  duct.  If  Aircoustat  fits  geomet¬ 
rically,  it  fits  acoustically. 

Aircoustat  is  the  most  efficient  method  of 
sound-deadening  you  can  provide  your  customers. 
A  7-foot  Aircoustat  unit  suppresses  as  much 
sound  as  100  feet  of  ordinary  duct  lining. 
Aircoustat  eliminates  all  frequencies  in  the  entire 


audio-frequency  range,  silences  entire  systems  or 
selected  outlets.  Flow  resistance  and  pressure  drop 
are  lower.  4  series  cover  applications  ranging  from 
general  offices  to  recording  studios. 

Discover  how  Aircoustat  Sound  Traps  can  save 
you  time  and  money  .  .  .  create  greater  customer 
satisfaction. 

*  Koppers  Trade  Mark 


Koppers  Company,  Inc.,  Metal  Products  Div.,  Industrial 
Sound  Control  Dept.,  6309  Scott  St.,  Baltimore  3,  Md. 
Gentlemen:  Please  send  me  a  free  copy  of  your  booklet  on 
Aircoustat  Sound  Traps. 

Name . Title . 


Company. 


Address- 


Bngineered  Products  Sold  with  Service 
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News  of  Equipment  and  Materials 

{Continued  jrom  pa^e  12oi 


Induced  Draft  Cooling  Tower 

An  induced  draft,  packaged  enoling  tower  is  a  new 
product  of  Dover  Mfg.  do..  Independence.  Mo. 

Designated  Series  \.  tlie  tower  because  of  its  vertical 
rather  than  horizontal  design,  re¬ 
quires  a  niininiuni  of  floor  space 
for  installation.  A  centrifugal  l)low- 
er  is  used  to  |)rovide  the  air  flow 
within  the  tower. 

Available  in  sizes  from  o  to  100 
tons,  the  tower  ma\  be  used  for 
both  interior  and  exterior  installa¬ 
tions.  Because  both  air  intake  and 
outlet  are  located  on  the  same  side, 
the  unit  may  be  placed  flush  against 
a  wall. 

When  useil  inside,  the  t<»wer  cati  be  located  adjacent 
to  the  compressor,  thus  eliminating  the  need  for  addition¬ 
al  piping. 

Other  features  of  the  tower  are:  counterflow  design: 
a  water  distribution  system  that  produces  a  scjuare-shaped 
spray;  a  Z-shaped  fill;  and  hot-dip  galvanizing. 

More  information?  Circle  Item  65  on  postcard,  page  101. 


New  Horn  for  Lock  Seomers 

Featuring  a  multi-pur|)ose  horn  for  cb»sing  both  single 
and  Pittsburgh  lock  seams,  the  Model  \o.  4<l-l  universal 
power  gro(»\ing  machine  is  introduced  bv  Niagara  Ma¬ 
chine  &  Tool  W  orks.  Buffalo.  N.  Y. 

Furnished  as  standard  etjuipment.  the  newly-designed 
horn  can  be  rotated  and  locked  in  anv  one  of  several 
positions  for  closing  sitigle  lock  seams  on  inside  or  out¬ 
side  of  scpiare  and  round  work  or  Pittsburgh  lock  seams 
on  square  work. 


Driven  by  a  direct  connected  gearhead  motor,  the  ma¬ 
chine  re<|uire.s  less  power.  Adjustable  stops  hold  work 
stationarv  on  the  horn  and  adjusting  wheels  enable  close 
regulation  of  roll  pressure  to  «<)nform  with  the  thickness 
of  the  material. 

W  ith  a  nominal  working  length  of  4{>  in.,  the  machine 
has  a  single  lock  seaming  capacity  of  2()-gage  mild  steel 
and  a  Pittsburgh  lock  seaming  capacity  of  l«»-gage  mild 
steel. 

The  compaiu's  line  also  includes  hand  operated  and 
larger  power  groo\ing  machines.  Each  of  the  larger  power 
groovers  is  equipjred  with  operating  controls  located  at 
both  ends  of  the  machine  and  an  endless  chain  drive 
which  returns  the  carriage  to  the  starting  position  auto- 


maticall).  W  ith  six  models  available  for  single  or  Pitts¬ 
burgh  lock  seaming,  the  larger  power  groo\ers  can  be 
obtained  with  working  lengths  from  4  to  10  ft  for  hand¬ 
ling  mild  steel  up  to  10  gage. 

I  he  Model  No.  2.50  hand  grooving  machine  has  a  noin- 
itial  working  length  of  30  in.  and  a  single  lock  seaming 
c  apacity  (»f  22-gage  mihl  steel. 

More  information?  Circle  Item  66  on  postcard,  page  101. 


Pumps  Handle  Light  Liquids 

A  series  of  turbine-ty|)e.  single  and  double  stage  process 
pumps,  for  bandling  liijuefied  petroleum  gases,  refriger¬ 
ants  and  other  light  non-\  iscous  liipiids.  is  offered  by 
\nrora  Pumj)  Di\..  The  New  York  Air  Poake  Fo..  \urora. 


Known  as  APtT)-Z4.  the  new  series  is  available  in  anv 
machinable  alloy  sucb  as  nickel.  Monel,  or  stainless  steel. 

I  he  pumps  (tperate  at  low  suction  head  recpiirtnients 
to  prevent  shaft  leakage.  A  mitiimum  pressure  is  exerted 
against  the  mechanical  seal  through  the  use  of  a  built-in 
inessure  relief. 

Balance  holes  on  both  sides  of  the  im|)ellers  equalize 
the  pressures  in  single-stage  pumps,  resulting  in  balanced 
ludraulic  loads.  The  impeller  loads  of  tw ((-stage  pumps 
are  balanced  radiallv  bv  opposing  pressures  between 
stages. 

More  information?  Circle  Item  67  on  postcard,  page  101. 


Abrasive  Pipe  Cutter 

An  abrasive  saw.  the  Abr-A-Saw.  that  cuts  metal  or 
pil)e  is  intr<(duced  b\  ('ollins  Machinerx  (’orj)..  Eos  An¬ 
geles.  Calif. 

Features  ((f  the  saw  include  a 
foot-operated.  \  -wedge,  hold-down 
for  locking  the  material  to  be  cut; 
a  double  row  of  ball  bearings  with 
an  air  seal  ring;  a  full  length  re¬ 
movable  chip  and  dust  tray;  and  a 
protective  head  f((r  operat<(rs’  safetx. 

W  ith  the  .saw.  2-in.  steel  pipe  can 
be  cut  in  six  seconds;  4-in.  steel 
pipe  in  ten  seconds;  and  4-in.  st('el 
channel  in  eleven  seconds.  I  he  saw 
cuts  steel  pipe,  cast  iron  soil  pipe, 
cold  rolled  steel,  steel  angle  or  channel,  galvanized  pipe, 
and  other  metals.  Several  pieces  of  metal,  of  different 
sizes  and  types,  can  be  cut  simultaneously  with  the  saw. 

More  information?  Circle  Item  68  on  postcard,  page  101. 

{Concluded  on  page  E32) 
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How  to  mix  and  diffuse 
high  velocity  air  automatically 


The  Ancmostat  High  Velocity  sound  at¬ 
tenuation  chamber  is  divided  into  two  sec¬ 
tions.  Both  hot  and  cold  air  from  the  main 
risers  enter  Section  1,  which  is  an  acous¬ 
tically  lined  blending  chamber,  in  which 
the  volumes  of  air  are  controlled  by  the 
Anemostat  serrated  rocket-socket  valves. 

hen  the  thermostat  is  set,  the  rocket- 
socket  valves  move  slowly  back  and  forth, 
thereby  adjusting  the  volume  of  air  sup¬ 
plied  through  the  hot  and  cold  inlets.  The 
velocity  of  the  air  which  enters  Section  1, 
at  from  3500  to  6000  fpm,  is  automatically 
reduced  by  expansion. 

As  the  blended  air  meets  the  temperature 


requirements  of  the  thermostat,  it  passes 
through  a  baffle  arrangement  into  the 
acoustically  lined  Section  2  of  the  chamber, 
further  reducing  the  db  rating  of  the  air. 


The  air  then  passes  through  the  Anemo¬ 
stat  Air  Diffusers,  where  the  aspiration 
effect  causes  mixing  of  room  and  supply  air 
within  the  diffuser,  resulting  in  further 
temperature  equalization.  The  diffuser  then 
delivers  to  the  occupants  of  the  room  draft- 
free  air  at  the  desired  temperature. 


than  conventional  ducts.  It  can  be  installed 
faster  and  at  less  cost.  It  requires  no  coils, 
thus  eliminates  leakage,  clogging  and  odors. 
Furthermore,  Anemostat  round,  square  and 
straightline  diffusers  with  high  velocity 
units  blend  into  a  wide  variety  of  archi¬ 
tectural  designs. 


The  Anemostat  All-Air  High  Velocity 
distribution  system  offers  other  important 
advantages.  It  can  be  used  with  smaller 


If' rite  for  1956  New 
Products  Bulletin  and 
Selection  Manual  50  to 
Anemostat  Corporation  of 
America,  10  E.  39  Street, 
New  York  16,  N,  Y. 


Anemostat:  The  Pioneer  of 
All-Air  High  Velocity  Systems 
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{Concluded  from  page  13()l 

Pipe  or  Conduit  Clamps 

Pipe  or  ronduit  clamp!;  are  being  produced  b\  Fullman 
Mfg.  Co..  Latrol)e.  Pa. 

Knowti  as  the  I.alrobe,  the  clamp  is  made  of  malleable 


iron,  cadmium  plated  to  prevent  rust,  and  a  bite  made  of 
«  ase  hardened  tool  steel.  The  safety  bite  is  V-shaped  to 
gi\e  a  double  bite  into  the  steel  frame  to  which  it  is 
attached.  Attachments  mav  he  made  w  ithout  drilling  holes 
into  frame  work. 

The  clam|)  L<  made  in  two  models:  one  for  right  angle 
support  ( illustrated  I  and  one  for  })arallel  support.  Ten 
sizes  are  axailahle  for  pipe  or  conduit  from  C.,  to  4  in. 
More  information?  Circle  Item  69  on  postcard,  page  101. 


Salamander  Heats  Plants 

A  gas-fired  salamander  for  heating  high  ceiling  indus¬ 
trial  plants  is  matiufactured  hv  Summit  Products  C.o.. 
I  niontown.  Pa. 


(iailed  the  Hadi-Heator.  the  unit  can  provide  heat  in 
localized  areas  or  in  plants  that  do  not  have  central  heat¬ 
ing  systems.  It  consists  of  an  o(f-on 
a  circular  gas  burner,  a  heat 
deflector,  and  legs.  There  no 
to  or  replace. 

All  of  the  deflector 

and  the  6-in.  combustion 

which  measures  4<f  in.  in 
height,  are  made  of  stainless  steel. 
including  the  exterior  housing  and 
internal  baffles  that  distribute  heat 
along  the  outer  walls  of  the  cham¬ 
ber.  The  legs  are  carbon  .-teel.  as  is 

available  as  extra  e(|iiipment. 

Designed  to  operate  on  natural  gas.  the  unit  will  radiate 
12.5, (MM)  Btu  per  hr.  on  5-oz  of  gas  pressure.  It  will  also 
operate  satisfactorily  on  manufactured  or  LP  gas.  In  the 
former  case,  the  heating  capacitv  of  the  unit  is  approxi¬ 
mately  halved,  while  in  the  latter  case,  based  on  the  higher 
Hlu  content  of  propane  and  butane,  it  is  nearly  tripled. 

In  operation,  the  unit  comes  to  a  rerl  glow  and  heat  is 
radiated  to  surrounding  areas.  Tpward  moving  heat 
waves  strike  the  heat  deflector  and  are  radiated  down¬ 


ward. 

An  automatic  \al\e.  which  is  available  as  optional 
e(juipment.  can  he  obtained  to  shut  the  unit  off  should 


the  gas  pressure  drop  below  operating  level.  However,  no 
automatic  equiprnent  is  available  to  turn  on  the  assembly 
because,  from  the  safety  standp<»int.  it  was  deemed  best 
to  design  the  unit  for  manual  starting,  and  thus  eliminate 
the  possibility  of  an  accident  due  to  ecpiipment  failure. 

The  10-jet  burner  and  iron  casting  is  of  the  ring  type 
and  carries  American  (las  Association  approval. 

More  information?  Circle  Item  70  on  postcard,  page  101. 

High  Temperature  Solder 

Tin-antimony  (95/5)  solder  combined  with  active  flux 
in  paste  form  is  being  produced  hv  Hercules  Chemical 
Co..  New  York,  N.  Y. 

Named  Swif  95,  the  .solder  is  recommended  for  work 
which  requires  higher  temperatures  and  pressures  than 
regular  solder  can  handle.  It  should  he  used  for  sweat 
connections  t»n  lines  carrving  tenq)eratures  up  to  250 
deg  F.  for  pressures  up  to  500  psi.  and  for  saturated 
steam  up  to  «>()  psi.  Thus,  it  is  useful  for  many  heating, 
refrigeration,  and  air  conditioning  applications. 

I  he  solder  flows  at  4f»8  deg.  On  sweat  connections,  it 
is  brushed  on  tube  and  fitting,  then  heated  with  a  torch. 

The  solder  is  available  in  4-oz,  Vlj-lh,  1-lh,  and  .'1-lh 
containers,  each  with  a  free  brush  and  dinn-tions  for  use. 
More  information?  Circle  Item  71  on  postcard,  page  101. 

Unit  Heating-Cooling  System 

A  remote,  ceiling  mounted,  year-round  air  conditioning 
system  is  manufactured  by  (iircle-Air  Industries,  Hrook- 
l\n.  \.  V  ..  for  installation  in  stores,  offices,  hotels,  motels, 
ami  institutirtns. 

Called  the  Dual  Conditioner,  the  basic  unit  •»!  the  sys¬ 
tem  uses  the  .«anie  piping  circuit  to  cool  in  summer,  heat 
in  winter,  and  ventilate  in  the  off  seasons.  They  can  he 


u-ed  in  fireproof  buildings,  since  in  most  installations 
<lin  ts  are  not  needed.  For  oddly  shaped  areas,  extending 
ducts  are  used  within  the  same  area.  Smoke,  fumes  or 
flames  cannot  he  transmitted  from  one  room  or  area  to 
another. 

For  cooling  only,  a  remote  direct  expansion  (Freon) 
refrigerating  unit  is  installed.  The  water-  or  air-cooled 
refrigerating  unit  is  installed  on  the  roof,  or  in  the  base¬ 
ment.  and  the  unit  suspended  from  ceiling,  thereby  using 
no  valuable  floor  space. 

Fach  unit  is  its  own  zone  control.  Regardless  of  the 
size  of  the  installation,  the  system  will  not  he  thrown  out 
of  balance  if  «)ne  or  more  ()f  the  units  is  turned  off. 

Twenty  different  models  in  a  range  of  capacities  are 
available  for  either  free  or  duct  installation  in  irregular 
area*;. 

More  information?  Circle  Item  72  on  postcard,  page  101. 
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“No  spoilage  due  to  gaseous 
contamination  since  installing  Dorex 

reports  R.  A.  Kempe,  Vice  President, 


W  m  ake  photosensitive  aluiniiium  plates  for  direet  printing  of 
name  plates,  dials,  seales  and  similar  prodnets,”  sa\  s  Mr.  Kempe. 
“It  nserl  to  he  that  oeeasionally  hatehes  of  plates  would  he  ehem- 
ieally  fogged  — due  prineipally  to  low  eoneentrations  of  sulfide 
gases  from  neighhoring  industrial  plants. 

“1  heji  we  installed  Dorex  Air  Reeovery,  and  the  trouble  \an- 
ished.  W’e  maintain  a  slight  air  pressure  within  the  area  where 
jilates  are  light  sensitized,  ereating  an  outward  air  movement. 
Wntilating  air  is  admitted  only  through  the  Dorex  aetivated 
earhon  filters  whieh  effeetively  extraet  all 
gaseous  eontaminants. 

“It’s  now  over  six  months  sinee  Dorex 
went  in  and  not  a  single  plate  has  In-en 
spoiled  due  to  gaseous  eontamination.  We 
estimate  the  cost  of  the  eomplete  Dorex 
installation  to  Ik*  Ic'ss  than  half  our  loss  from 
just  one  hateh  of  damaged  plates.” 

If  you  have  an  air  eonditioning,  air  puri¬ 
fying  or  ventilating  problem,  let  Dorex 
engineers  help  >011  work  it  out.  For  full 
information,  write  (’onnor  Engineering 
Corporation,  Dept.  B-96,  Danbury,  Conn. 


CONNOR 

EKeWtEIIINC 
CORPORATION  ~m 

dorex 


SAVE  WITH  THESE 
STANDARD  DESIGNS 


Drawing  on  its  long  and  varied 
experience  in  manufacturing 
heat  exchangers,  ADSCO  has 
standardized  the  designs  of  many 
of  its  U-bend  heaters  and  coolers. 
In  this  standardization  program, 
production  costs  have  been 
reduced,  while  the  performance 
ability  of  the  exchangers  has  been 
maintained.  The  result  is  high 
ADSCO  value  with  the  benefits 
of  standardization  passed  along 
to  customers. 


DSCO 


TANK  SUCTION  HEATERS 

Viscosity  of  heavy  oils  and  other  liquids  is 
reduced  by  heating  so  they  can  be  pumped 
economically.  Only  liquid  to  be  pumped 
is  heated,  eliminatini;  steam  waste. 

OIL  PRE-HEATERS 

Highest  performance  is  obtained  from  fuel 
oil  by  heatina  it  properly  for  complete 
combustion  in  burner.  Work  done  by  pre¬ 
heaters  permits  use  of  heavier  arade,  less 
costly  fuel  oil. 

CONDENSATE  COOLERS 

As  condensate  coolers  or  waste-heat  re¬ 
claimers,  this  equipment  transfers  other¬ 
wise  wasted  B.T.l'.’sto  other  fluids  which 
must  be  heated,  thus  effectina  substantial 
savinas. 

STORAGE  WATER  HEATERS 

Wide  choice  of  tank  materials  oflTered,  in- 
cludina  solid  or  clad  corrosion-resistant 
metals,  or  steel  with  phenolic  resin  lining. 
Of  welded  construction,  in  vertical  or  hori¬ 
zontal  types.  Removable  heating  elements 
I  of  copper  L'-tubes. 

INSTANTANEOUS  WATER  HEATERS 
AND  CONVERTORS 

For  heating  water  for  process  work  or  for 
showers  and  washrooms.  As  convertors, 
these  heaters  are  used  for  space  heating. 
Of  simple  U-bend  design  with  removable 
element. 

HEATERS 
AND  COOLERS 


American  District  Steam  Division 
Adsco  Indiistries.Inc. 

20  Milburn  ST.  Buffalo  12.  N.  Y. 
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BOOK  REVIEWS 

Publications  abstracted  in  this  department 
should  be  ordered  direct  from  publisher. 

FOUNDRY  VENTILATION  AND  DUST  CONTROL 

Papers  presented  at  the  B.C.l.R.A.  Conference  on 
F  oundry  Ventilation  and  Dust  Control,  held  at  Harrogate. 
F.ngland,  and  the  discussion  that  followed,  are  now  avail¬ 
able  as  a  conference  proceeding.  Information  thus  made 
available  provides  a  study  of  the  formation  and  dis|)ersal 
of  dust,  and  methods  for  its  elimination  or  control  in 
foundry  operations.  The  section  on  the  formation  of  dust 
and  fumes  in  the  iron  foundry,  gives  the  results  of  a 
fundamental  inquiry  based  on  tests  carried  out  bv  The 
British  Ca^t  Iron  Ffesearch  Association  over  the  last  five 
\ears. 

Many  of  the  contributions  deal  with  the  conlrctl  of 
dust  during  operations  prior  to,  and  during  grinding  and 
fettling.  In  particular,  these  cover  appliances  for  grind¬ 
ing  and  fettling  including  sand,  swing-frame  and  small 
portable  grinders,  and  pneumatic  chisels. 

Foundry  Ventilation  and  Dust  Control.  Cloth  bound, 
7*4  x  PV-j  inches,  255  pages.  Published  by  The  British 
i.ast  Iron  Research  Association,  Bordestey  Hall,  .4lve- 
church,  Birmingham,  England.  Price,  $10. 


•  •  • 


Adsorbents — Bibliography  of  Solid  Absorbents,  1943 
to  1953,  by  Victor  R.  Deitz.  National  Bureau  of  Standards 
Circular  566,  1528  pages.  S8.75.  (Order  from  the  Govern¬ 
ment  Printing  Office.  W  ashington  25.  I).  C.  I.  This  ano- 
tated  bibliographical  survey  of  the  scientific  literature 
ccjvers  the  period  from  1942  to  1953  and  contains  a|)- 
proximately  tw  ice  as  many  references  as  are  found  in  the 
Bibliography  of  Solid  Adsork^nts.  PX)()  to  1942.  A  com¬ 
plete  author  index  and  a  complete  subject  index  are 
features  of  this  circular.  The  utility  of  the  subject  index¬ 
ing  is  contained  in  the  main  heading  which  is  based  on 
the  type  of  adsorbent  and  the  subheadings  which  co\er 
some  general  aspects  of  the  gas  or  solution  phase. 


(Baskets — The  new  American  Standard  entitled  Ring- 
Joint  Gaskets  and  grooves  for  Steel  Pi|>e  Fdanges.  ASA 
B16.20-1956,  has  been  published  by  The  American  Society 
of  Mechanical  Fmgineers.  29  W  est  39th  Street.  New  York 
18,  N.  Y.  Price  Sl.(M). 


F.wikonmental  Physiology  and  Shelter  Engineer¬ 
ing-  Two  important  research  bulletins  have  been  issued 
by  the  I  niversity  of  Missouri  College  of  Agriculture,  in 
the  field  of  environmental  physiology  and  shelter  engi¬ 
neering  with  special  reference  to  domestic  animals.  Bul¬ 
letin  595  is  on  Heat  and  Moisture  Removed  by  a  Dairy 
.Stable  Ventilation  System  During  Diurnal  Temperature 
Rhythms.  Structural  heat  storage  was  found  to  be  of 
major  importance  in  determining  ventilation  rec^uire- 
ments.  Bulletin  600  is  on  Moisture  Vaporization  by  Jersey 


and  Holstein  Cows  During  Diurnal  Temperature  Cycles 
as  Measured  with  a  Hygrometric  Tent.  Generally,  there 
were  no  appreciable  differences  between  the  two  breeds 
as  far  as  ratios  of  evaporative  heat  dissipation  to  meta¬ 
bolic  heat  production.  l'ni\ersity  of  Missouri.  Agricul¬ 
tural  FNperiment  Station.  Columbia.  Mo. 

C()IM‘ER  AND  CoiM’ER  \LL()^s — All  of  tl'.e  ASTM  Stand¬ 
ards  pertaining  to  coppt'i  and  copper  alloys,  and  related 
standards  have  been  compiled  into  a  637-page  pajier 
b«>und  volume.  It  includes  127  ASTM  Standards.  12  test 
methods.  tw<t  recommended  practices,  two  classificati(»ns 
of  c<tpper  and  copj)er  base  alloy.s  plus  definitions  of  terms. 
Of  the  material  included.  50  of  the  specifications  have 
been  revised  and  there  is  a  new  specification  for  thread¬ 
less  co|)per  pipe.  ASTM  Standards  on  Copper  ami  C.opjier 
\llo\s.  Price.  S5.75.  American  Society  for  Testing  Ma¬ 
terials.  1916  Race  .'*'t..  Philadelphia  3.  Pa. 


Atmosi'herk;  Corrosion  oi  .Non-kerroi  s  Metvls 
ASTM  Special  Technical  Publication  No.  175  on  Sympo¬ 
sium  on  Atmospheric  Corrosion  of  N<m-ferrous  metals 
includes  nine  papers  and  results  of  a  comprehen.sive  test 
program.  The  exposure  tests  were  started  27  years  ago 
and  embraces  about  9(KK)  test  specimens.  Price.  S2.75. 
\merican  Society  for  Testing  Materials.  19It»  Race  St., 
Philadelphia  3,  Pa. 

llooLiNG  Load  Calci  lation  (it toe — (iuide  No.  C-30  has 
been  issued  by  I-B-R  to  provide  a  procedure  for  calculat¬ 
ing  accurately  the  cooling  load  of  residences.  It  is  a  com¬ 
panion  to  guide  No.  H-2(t  <tn  Heat  Loss  Calculation  (luide. 
Institute  of  Boiler  and  Radiator  Manufacturers.  608  Fifth 
Ave..  New  ^  ork.  N. 


I.NDisTRHL  Hygiene  F'oi  ndytion  A  19-page  booklet  is 
available  on  the  Historv  of  Industrial  Hygiene  Founda¬ 
tion.  It  marks  the  comj)letion  of  that  organization's 
twentieth  year  of  service  to  industry  in  the  field  of  occu¬ 
pational  health  problems.  Industrial  Hygiene  Foundation 
of  America.  Inc..  44(Hl  F'ifth  Ave..  F’ittsburgh  13,  Pa. 


American  Standards  A  56-page  bulletin  has  been  is¬ 
sued  bv  the  American  .'standards  Association  which  lists 
1600  ASA  Standards  and  gives  the  price  for  each.  Manv 
of  these  special  publications  are  free.  It  describes  tlv* 
work  of  ASA  and  how  the  standards  may  be  purchased. 
American  Standards  A»so(iati(m.  70  F..  45th  St..  New 
^  ork  17,  N.  Y. 


Aircraft  Air  Conditioning  Loads^  A  detailed  guide 
for  aircraft  designers  in  calculating  air  conditioning 
loads  for  aircraft  compartments,  has  been  compiled  for 
the  Air  Force  and  indu'^trv.  F'.ngineering  Study  of  Air 
Conditioning  Load  Requirements  for  Aircraft  Compart¬ 
ments,  OTS,  U.  S.  Department  of  Commerce,  Washing¬ 
ton  25,  D,  C.  Price,  $4.50. 
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SAVE 
TIME 

and  MONEY 

when  you  form 

flixiBLE  Connectors 


ELGEN  SILENT  DUCT 

•Pat$.  P«nd. 

Imagine,  this  one-piece,  factory-assembled  metal-to-material  unit 
unrolls  absolutely  flat!  No  more  bothering  with  unwieldy  duct  ma¬ 
terial  that  buckles  easily.  Eigen  Silent  Duct  makes  on-the-spot  work 
a  cinch  .  .  ,  you  just  measure  and  cut.  You  can  fabricate  any  type 
of  flexible  duct  connector  in  minutes  .  .  .  with  half  the  effort!  You 
can  save  up  to  60*/o!  No  more  worry  about  an  Inventory  of  "made- 
up"  parts,  either.  Your  choice  of  U.l.  approved,  (Gov't.  Spec.  Mil-D- 
10860)  canvas.  Johns-ManviUe  osbestos  and  U.  S.  Rubber  neoprene 
coated  fibre  glass,  in  3"  or  6"  widths  attached  to  24  or  26  gauge 
galvanized  steel  or  24  gauge  aluminum  to  fill  every  job  requirement. 
All  available  in  handy-to-use  25,  50  or  100  foot  rolls. 


2  More  Eigen  Products 
That  Put  Profits  In  Your  Pocketl 

EL6EN  AU-TITE  VANE  RUNNER  . 

•  Quickest  and  easiest  way  ever 
devised  for  installing  turning  vanes  , 
for  square  elbows  •  No  special 
tools  required;  vanes  lock 
easily  with  blow  of  hammer 

EL6EN  DAMPERSET 

For  Multi-Blade  Dampers  .  .  .  tt- 
Parallel  or  Opposed  •  AAost  perfect 
damper  hardware  developed 

*  Assembles  in  a  jiffy  .  .  ,  cuts 
assembly  time  in  half  •  Easily 
adjusted  and  self-aligning. 

Licensed  by  Minneapolis-Honeywell 


ELGEN  PRODUCTS  ARE  SOLD  THROUGH 
LEADING  JOBBERS  EVERYWHERE. 


'Put  Profits  In  Your  Pocket!'* 


Wrife  today  for  free  catalog  and  "spec"  sheell 

ELGEN  MANUFACTURING  CORP. 


41-34  39  Street. 

Long  Island  City.  N.  Y. 


New  design  Refrigerant 
Condenser 


...gives  far  more  efficiency 

and  better,  trouble-free  service 


With  this  new,  sectional  design  Niagara 
condenser  you  avoid  the  many  troubles  due 
to  faulty  condensing  and  get  at  all  times  the 
full  capacity  your  refrigerating  plant  should 
afford. 

You  benefit  from  extra  saving  in  upkeep 
labor  and  expense.  The  casing  of  this  new 
condenser  is  made  of  sections  each  sepa¬ 
rately  removable,  giving  you  access  to  all 
parts  for  easy  inspection  to  head  off  dirt 
and  corrosion,  to  clean  the  coils  easily  from 
either  side. 

You  benefit  from  greater  efficiency  in 
condensing.  A  simpler  method  of  using 
evaporative  cooling  improves  heat  transfer. 
You  benefit  from  Niagara  features  that  re¬ 
move  super-heat  before  condensing  and 
keep  the  system  purged  of  oil.  You  save 
95%  of  the  cooling  water  cost. 

You  benefit  from  a  low  first  cost,  lower 
freight  cost  and  less  expense  in  erection. 

Capacity  range  is  from  90  to  240  tons.  Write 
for  Niagara  Bulletin  131.  Find  out  how 
your  plant  can  save  expense  this  season. 


NIAGARA  BLOWER 
COMPANY 

Dept.  H.  V.  405  Laxington  Avanue 
NEW  YORK  17,  N.  Y. 

District  Engineers  in  Principal  Cities 
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NEWS  OF  THE  MONTH 


ARI  HEAD 

deplores  lack  of  trained  manpower  in  air  conditioning 
industry.  Suggests  program  to  attract  new  personnel. 

Air  (-onditioning  wtnild  bt*  makinir  greater  stride?  if  it 
were  not  f<»r  a  lack  of  trained  manpower,  acccnding  to 
M.  M.  I  .awler.  president  of  the  Air  (Conditioning  and  Ife- 
frigeration  Institute. 

•  SHORTAGE  AFFECTS  SALES. — ”l.arge  segments  of  the 
public  with  the  desire  for  air  conditioning,  and  the  (hdlai> 
to  pax  for  it.  do  not  haxe  air  conditioning  in  their  home.'. 
W  h\  y  Ifccause  we  did  not  haxe  the  salesmen  to  call,  or 
the  engineers  to  lax  it  out.  or  the  installation  men  to  put 
it  in.  or  we  could  not  get  the  etpiipment  from  tlie  factorx 
soon  enough."  the  industrx  leader  .«aid  in  an  article  pre¬ 
pared  for  Koldfax.  a  monthlx  publication  for  members  of 
the  Institute. 

Ihe  nation's  newest  ma'S-aj)peal  indu-lix  thus  joins 
other  re.search.  engineering  and  production  groups  in  re- 
llecting  the  trained  manpower  scarcitx.  hut  C\lr.  Lawler 
suggested  that  the  industrx  xigorouslx  xvoo  personnel  into 
air  conditioning  and  axvax  from  other  industries  in  the 
"annual  battle  for  the  graduate  crop.*’ 

•  PROGRAM  TO  RECRUIT  MEN.— This  could  he  accom- 
idished.  he  recommended,  through  an  industrx -w  ide  pro¬ 
gram  designed  to  alert  young  men  to  the  "golden  oppor¬ 
tunity  that  exists  in  our  industrx  for  salesmen,  engineers, 
and  installation  men.  and  that  xvill  exist  for  xear.s  to 
come."' 

Pointing  out  that  the  air  conditioning  industrx  has  lost 
many  young  men  just  entering  business  or  the  engineer¬ 
ing  profession  to  ax  iation.  electronics,  nuclear  energx .  the 
oil  and  chemical  industries,  and  others,  he  asked  "xxhat 
are  we  doing  as  an  industrx  to  stimulate  the  interest  and 
imagination  of  the  high  school  and  college  graduate  today 
t<»  create  a  desire  to  become  associated  xxith  us  as  his 
life's  xxork?'’ 

“I  think  that  the  inter-industrx  struggle  for  the  axailahle 
manpower  supplx  is  more  competitive  than  the  struggle 
for  the  axailahle  'disposable  dollars  .'  the  industrx  spokes¬ 
man  said. 

CONTROL  CENTER 

enables  central  supervision  and  operation  of  air 
conditioning  systems  in  large  multi-story  buildings 

.Automation  and  control  centers  have  been  widely  used 
in  industry  for  process  control,  and  the  same  idea  has 
been  incorporated  in  the  Supervisorx  DataCenter.  a  nexv 
development  of  Minneapolis-Honeywell  Regulator  Com¬ 
pany,  for  remotely  operating  air  conditioning  systems  in 
large  buildings  and  for  checking  temperature  conditions 
in  varioas  building  zones  from  a  central  point.  It  was  de¬ 
signed  to  cut  operating  co.sts  and  to  im|)roxe  efTiciencv 
of  the  ojierating  personnel. 


An  operator  of  the  Bonk  of  the  Southwest  Building,  dials  code 
number  to  obtain  a  temperature  reading  from  one  of  400  points. 


•  VISIBLE  DATA. — In  a  typical  installation,  such  as  the 
one  installed  in  the  Rank  of  the  .'southwest  Ruilding  in 
Houston.  Tex.,  and  illustrated  on  the  cover  of  this  maga¬ 
zine.  the  contred  panels  are  mounted  so  that  thex  can  he 
xiexxed  from  behind  large  xxindows  hx  jierson.'.  passing 
through  the  busy  lobby. 

Dials  give  essential  information  on  temperature,  lloxv. 
pressure  and  main  other  facts  about  the  operation  of  the 
huildin^J^heating.  xentilation  and  refrigeration  erpiijt- 
ment.  The  panel  has  a  simple  diagram  to  show  hoxv  the 
various  eijuipment  units  and  valves  fit  into  the  system  as 
guidance  for  the  operator.  Switches  and  indicating  gages 
provide  for  in.stantaneous  readings  of  temperatures  and 
simultaneous  recordings  of  conditions  from  several  loca¬ 
tions.  I’ilot  lights  tell  xxheii  key  eipiipment  starts  and  stops 
in  any  part  of  the  building. 

•  OPERATION. —  \  trained  <tperating  engineer  can  tell 
how  his  equipment  is  functioning  and  he  can  locate  trou¬ 
ble  spots  when  thex  dexelo|)—  all  this  xxithout  the  engineer 
leaxing  his  desk. 

Rx  pressing  the  projier  button  on  the  hoard,  the  tem¬ 
perature  in  that  zone  is  shoxxn  on  a  large  dial,  for  very 
large  buildings  xvith  manx  zones,  a  special  automatically 
operated  telejihone  dial  svstein  is  used  and  the  various 
zone  code  numhers  are  dialed  for  sjiecial  readings.  Con¬ 
trols  can  then  he  operated  so  that  automatically  the  tem¬ 
perature  in  a  zone  can  he  raised  or  lowered  to  provide 
comfort  for  the  occupants. 

In  the  Rank  of  the  .'^outhxvest  Ruilding  in  Hoaston,  an 
ojierator  seated  at  his  desk  can  tiial  a  code  number  and 
read  the  temperature  from  one  of  the  400  points  in  the 
building.  The  number  dialed  shoxvs  in  lights  on  the  desk 
and  the  temperature  reading  appears  on  a  scale.  If  ad¬ 
justments  are  needed  for  proper  operating  conditions,  he 
can  make  them  xx  ithout  leax  ing  his  central  control  room. 

[Continued  on  page  l.'foi 
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King  Zecro  Co.,  430Z  W,  Montreto  Avo.,  Chicogo  4),  III 
[~|  picost  f«nd  me  your  new  ICE  BANK  Cotolog. 


Nome _ 

Address 

City _ 


MODEL  A-7 
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THE  KIHG  ZEERO  [ORIPRnY 

4300-14  W.  Montrose  Ave.,  Chicoqo  41.  III. 


The  "King  Zeero"  ICE  BANK  is  designed  for  air  cooling  in  Churches,  Mortuaries,  Theatres,  Offices,  Stores,  Auditoriums,  Foctories, 
Clubs,  Restourants.  etc.  Ice  Banks  may  be  added  to  existing  systems  for  increased  capocity. 


The  “King  Zeero"  ICE  BANK  is  designed  to  deliver  tons  of  32 
to  34  F .  ice  water  for  recirculation  through  air  cooling  coils. 
Peak  loads  many  times  compressor  capacity  ore  easily  handled. 


DESIGNED  FOR  USE  WITH: 

FREON  — METHYL  CHLORIDE  — AMMONIA 


CAPACITIES  •  5.00  lbs.  to  30,000  lbs.  (72,000  B.T.U.’s  to 
4,320,000  B.T.U.'s)  in  a  single  unit.  Multiple  units  may  be  installed. 


•  DIRECTED  COURSE  OF  WATER 

travels  with  "built-in"  agitation. 

•  NO  MECHANICAL  AGITATION  REQUIRED. 

•  LARGE  WATER  COMPARTMENTS 
spaced  on  11"  ond  12"  centers. 

•  33%  EXTRA  ICE  CAPACITY  safely  attained  without 
freezing  up. 

•  ICE  IS  "BURNED  OFF"  PLATE  COILS  progressively,  ex¬ 
posing  prime  ond  secondary  surface  for  maximum  flash 
cooling  capacity . 

•  ICE  THICKNESS  outomotically  controlled  -  eliminates 
•freeze  ups .  * 

•  94  SIZES  to  fit  space  requirements.  Other  designs  for 
special  applicotions  .  mail  COUPON  TODAY 


BISON 


Dependable  quality 
since  1863 . 


POWER  BOILERS 


Thr«)ugliout  93  years,  Farrar  &  Trefts  has  been  a 
leader  in  builer  design  and  construction.  Today, 
as  in  yesteryear,  F  &  T  offers  dependable,  efficient, 
modern  power  boilers  to  satisfy  the  ever-increasing 
demands  of  institutional,  apartment,  office  and  in¬ 
dustrial  buildings.  Under  the  same  BISON  brand, 

F  &  T  also  furnishes  low-pressure  boilers  for  heat¬ 
ing  purposes. 

Proper  selection  of  a  boiler  for  the  continuous 
delivery  of  required  heat  and  power  is  a  precise 
project,  demanding  the  systematic  approach  of 
engineers  long  trained  in  this  work.  Engineers  at 
F  &  T  h.ive  this  background  of  service  and  they 
welcome  opportunities  to  evaluate  the  needs  of 
btiiler  users. 

StandarJ  /  O  I  Super  Scot  Power  Boiler  (ISO  lb.  design  ^ 
pressure)  with  "Indiana  Pact "  burner  at  Mastic  Asphalt  ▼ 
Corp.,  South  Bend,  hid.  Burnished  by  Page  Associates  of 
(.hicago.  I  he  .Sustm  C  o.  were  the  I  ngiueers  and Contraitors. 


Farrar  &Trefts  Dimsion 

Adsco  Industries.  Inc. 

20  MiLBURN  St.  Buffalo  12.  N.  Y. 


'Jeepc‘S  Sweet  Water  ICE  BANKS  offer 
ICE -CONCENTRATED  Refrigeration  for  Air  Conditioning 


King  Sweet  Water  ICE  BANKS  offer 

ICE -CONCENTRATED  Refrigeration  for  Air  Conditioning 


CONTINUOUS  RIFLID  GALVANIZfD  COILS  32^-  34^  COLD 
EXPANSION  VALVE  CONTROLLED  ,  -  r  ^ 


News  of  the  Month 


CONTROL  CENTER 

{Continued  from  pa^e  130 1 

The  Supervisorv  DataCenler  is  a  logical  \ehicle  for 
(he  introduction  of  automation  to  the  operation  of  indus¬ 
trial  and  commercial  buildings. 

•  FUTURE  DEVELOPMENTS.— Although  the  design  de¬ 
scribed  has  given  satisfactorv  .service,  there  have  been 
further  design  advancements  so  that  the  new  systems 
which  will  be  installed  will  not  require  the  pushing  of 
buttons  and  the  noting  of  temperatures  at  periodic  in¬ 
tervals.  Instead  an  automatic  data  logging  and  alarm 
svstem  will  automaticallv  log  hourly  kev  temj)eratures  in 
the  air  conditioning  system  and  these  temperatures  will 
be  listed  in  their  proper  column  on  a  log  sheet  bv  an  elec¬ 
trically  operated  typewriter.  If  an\  temperature  is  out  of 
its  normal  range,  an  alarm  light  will  turn  on  and  the 
temperature  will  be  ty|)ed  in  red  on  the  log  sheet. 

•  POSSIBLE  APPLICATIONS. — This  oj)erating  concept  is 
applicable  not  only  to  the  air  conditioning  svstem.  but  to 
other  phases  of  building  operation  so  that  the  Supervisory 
DataCenter  can  be  expanded  to  become  basic  o|)erating 
centers  for  entire  buildings  to  include  such  functions  as 
supervision  of  building  electrical  systems,  plumbing  sys¬ 
tems,  fire  and  burglar  alarm  systems,  automatic  elevators 
and  complete  time  programming. 

During  the  past  year  m(»re  than  .50  large  buildings, 
shopping  centers,  hospitals  and  other  structures  have  in¬ 
stalled  this  system  of  remote  control.  One  of  the  earliest 
panels  was  installed  in  the  W  bite  Hou.se  in  19.52.  Installa¬ 
tions  during  the  past  year  include  the  Prudential  Mid 
America  Insurance  Company  Building,  ('.hicago;  the 
Dallas  Federal  Savings  and  Loan  Building.  Dallas,  Tex.; 
the  Pacific  Telephone  and  Telegraph  Building.  San  F  ran- 
cisco  and  others. 


COMPRESSOR  SHIPMENTS 

increase  37%  in  first  four  months  of  year.  Large 
gain  in  shipments  of  automotive  compressor  bodies. 

Manufacturers*  shipments  of  «-ompressor  bodies  used 
in  air  conditioning  and  refrigeration  units  were  u|)  37/c 
during  the  first  four  months  of  1956  as  comj)ared  with 
the  same  period  of  19.5.5,  it  was  revealed  bv  (ieo.  S.  .lone.s, 
Jr.,  managing  »lirector  of  the  Air  Conditioning  and  Be- 
frigeration  Institute. 

I  he  figures,  w  hich  do  not  incimie  compressors  use<l  in 
household  refrigerators  nor  a  relatively  small  number 
designed  for  use  with  ammonia  refrigerant,  were  com¬ 
piled  from  reports  made  to  ,ABI  b\  manufacturer.^  whose 
output  is  estimated  to  re|)resent  iti  excess  of  60'<  of  the 
industry,  Mr.  Jones  said. 

Actual  shipments  for  the  four-month  period  total(‘d 
].o<0.‘X>(i  units,  compared  with  1.. 36.5,670  units  in  the 
same  period  la.st  year.  April  sh'pments  this  \ear  were 
.523.227  units,  against  39*J,7o.5  in  .Ajtril  19.55. 

•  AUTOMOTIVE  UNITS  GAIN.— Of  the  four-month  total 
for  19.56,  114,620  of  the  compressor  bodies  shipped  were 
of  the  type  used  in  autom<»ti\e  air  conditioning.  \  com¬ 


parative  figure  for  four  months  of  19.55  is  not  available, 
but  total  1955  shipments  amounted  to  255.371  units. 

F  igures  from  .seventeen  rep<»rting  companies  for  com- 
|)ressor  bodies  (excluding  household  refrigerators  and 
ammonia  refrigerants  I  are  broken  down  by  categories 
as  follows: 

.'^hipMK'iits  Including  l.xports 


1  lorsepoyycr 

April. 

19.5() 

Jati.  to 
.April,  19.56 

1/5  hp  and  imdm  . 

51,722 

10,{J.713 

1/4  hp  . 

96.1(K. 

31 7.(.JJ3 

1/3  hp  . 

31.973 

I2.3.1(,0 

1  2  hp  . 

(.5.600 

1 70.5.50 

3/1  hp  . 

0.5.613 

372.79(, 

1  h|)  . 

0,2.971 

.301.0951 

1  12  hp  . 

12.00<1 

1.30,316 

2  hp  . 

7.931 

30.435 

3  hp  . 

13.2.53 

51. .3.50 

.5  hp  . 

lO.O'Xt 

35.427 

7  1  / 2  hp  . 

1.2(.9 

1.5.15!2 

10  hp  . 

1.B.2 

1..521 

15  hp  . 

filO 

2.342 

20  hp  . 

29.5 

9.54 

2.5  hp  . 

216 

.5()9 

.30  hp  and  oyer  . 

761 

2.4.50 

.Automotive  Air  Conditioning. 

27.7.55 

114,620 

Total  . 

.523.227 

I.070.9(,(, 

COOLING  SURVEY 

reveals  trend  toward  air  conditioning  factories  for 
employees'  comfort.  Southern  factories  take  lead. 

A  survey  conducted  by  I  he  I  ratie  (iompany .  La  Crosse, 
W  is.,  thnxigh  a  country -wide  cross-section  of  its  ninety 
field  sale.s  offices,  among  consulting  engineers  and  archi¬ 
tects  has  revealed  a  definite  trend  toward  air  conditioning 
of  I  .  S.  industrial  plants  for  employees’  comfort  as  dis- 
tinguislu'd  from  air  conditioning  [)urely  f(»r  climatic  ••on- 
trol  for  indus^trial  processes. 

•  TREND  IN  SOUTH. — The  trend  is  particularly  notice¬ 
able  in  the  South,  where  some  con.sulting  engineers  luue 
estimated  that  as  many  as  75%  of  new  fact(»ries-  and 
.50' r  of  all  factories — will  be  air  conditioned  for  em|)loy  ee 
comfort  by  1960,  and  that  90  to  100%;  of  fact(»ries  yyill 
be  so  (‘(piipped  by  1970. 

But  the  trend  is  spreading  also  to  the  North  paiticu- 
larlv  in  factories  involving  high  skills,  such  as  the  el**c- 
tr<)nics  industry . 

F  actors  in  the  trend  include  competition  in  industry  for 
skilled  helj),  the  desire  to  maintain  em|>h»yees  e(li<  iency 
in  hot  weather,  and  pressure  from  labor  unions. 

•  POPULAR  IN  TEXTILE  INDUSTRY.— One  of  the  indus¬ 
tries  in  which  the  trend  is  at  its  fastest  is  the  textile  indus¬ 
try.  Consultants  in  this  field  estimated  that  20%  of  floor 
space  is  air  conditioned  today  as  against  V/v  ten  years 
ago.  This  is  exclusive  of  space.s  using  evaporative  cooling. 

{Continued  on  page  140) 
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I 

. .  the  most  / 

I  I 

complete  bulletin/ 
on  spun-aluminum  exhausters!  / 

Penn's  new  Domex  bro¬ 
chure,  DMX18,  has  all 
the  facts  obout  centri¬ 
fugal  roof  and  wall 
mounted  exhausters,  as 
well  as  cmial  flow  and 


I 


NOW 

AVAILABLE 


relief  Domex's.  Your 
FREE  COPY  is  available 
immediately. 


ru 


€ 

A 


DOMEX  ROOF 
EXHAUSTER 


More  than  60  certified  performance 
tobulations  for  both  direct  and  V-belt 
driven  roof  exhausters  are  available 
throughout  the  range  of  sizes,  and 
are  published  in  this  new  brochure. 
Reliable  ratings  backed  by  PFMA 
certification. 


DOMEX  WALL 
EXHAUSTER 


^  More  than  12  certified  performance 
^  tabulations  ore  listed  for  this  newly 
restyled  fan.  Its  engineered  design 
makes  it  completely  weatherproof. 
Includes  expanding  discharge  areas. 


/ 


Your  local  Penn  Venti¬ 
lator  man  has  full  details 
and  is  qualified  to  work 
with  you.  Call  him  .  .  or 
write  direct. 


ENN  VENTILATOR  CO. 


PHILADELPHI 


Rtprestntatives  and  Distributors  in  Principol  Cities 
Member  of  the  Power  Fon  Manufacturers  Associotion 

In  Eastern  Canada:  Air*  Caro,  Ltd. 

2125  Marcil  Ave.,  Montreal  28,  Que. 


An  unbeatable  combination  —  the  "first  string”  team  of  valve 
and  union  for  dependable  trouble-free  piping  installations. 

at  the  tineup: 

U-01  BRONZE  GLOBE  VALVE 

■A  Renewable  Composition  Disc 

Perfect  sealing  at  all  times  — 

A  disc  for  every  type  of  service  — 

#50  — a  hard  disc  for  general  usage 
#52  — a  rubber  disc  for  cold  water  valves 
#60  — a  special  synthetic  disc  highly  resistant  to  gasoline, 
oils  and  many  acids  and  alkalies. 

•Ar  Two  Piece  Union  Bonnet 

—  Quick,  easy  disassembly 
—  No  sliding  or  scraping  between  body 
and  bonnet  — NO  WEAR 


Radial  Seat  of  Two  Piece  Union  Bonnet 


THE 

Fairbanks 

COMPANY 

393  LAFAYETTE  STREET  •  NEW  YORK  3,  N.  Y. 

Branches 

New  York  3  •  Pittsburgh  2S  •  Boston  10  •  Rome,  Go 


—  Leak-proof  Body  Bonnet  Joint 
—Rigid  alignment  of  all  parts— guar- 
anteed  perfect  seating  all  the  time. 


DART  UNION 


•A  Ground  Ball  Joint  having  extra  wide 
seating  surfaces 

if  Two  Bronze  Seats,  non-corroding,  on  both 
sides  of  the  seat 

if  Leak-proof  without  excessive  torque  be¬ 
cause  of  true  bearing  surfaces 
if  High-test  air-refined  malleable  iron  body 
will  not  stretch,  practically  unbreakable. 


VALVES  *  DART  A  PIC  UNIONS  •  TRUCKS  •  CASTERS 
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i  Continued  from  pafie  138 1 

and  Inlal  (Innr  ‘‘pare  inrliides  such  areas  as  warehouses  as 
well  as  production  spare. 

I  he  coinpan\'.s  ollice  at  (ireenshoro  went  on  to  report 
that  almost  eoinplete  air  conditioning  of  textile  and  to- 
hacco  manufacturing  areas  will  he  finished  hy  major 
mamifacturers  h\  1970  and  hy  smaller  firms  prohahly  hy 
108(».  \  er\  little  new  construction  in  either  industry  will 
go  up  h\  10(>0  which  is  not  fuliv  air  conditiom'd.  it  was 
repin  ted. 

Although  textile  ami  tohacco  factory  air  conditioning 

•  dien  can  he  justified  fntm  a  production  standpoint  ( i.e.. 
the  maintenance  <»f  certain  humidities  for  proper  <t|)era- 
tion  of  ecpiipmentt.  actual  inside  conditions  are  specifu'd 
which  go  hev«tnd  those  re(]uirements,  with  employees' 
comfort  in  mind. 

•  ESTIMATES  OF  TREND. — One  of  the  (juestions  asked  in 
the  sur\e\  was:  '*\\  hat  proportion  of  1.  S.  factories  do 
\(tu  estimate  will  he  air  conditioned  f(»r  comfort  hv  1900? 
1970V  1980V  Please  split  your  predictions  hetween  new 
construction  and  the  addition  of  air  conditioning  to  exist¬ 
ing  huildings.  ” 

|{epresentati\e  answers  are  as  follows,  as  reported  h\ 
\arious  ofhces  after  checking  with  consulting  engiticers 
and  architects: 

1<X)0  1970  1980 


New  Old 

New  Old 

New 

Old 

Dallas 

7.3' ,  .30'/, 

'K)' ,  9()'7 

Above  9.3'  c 

in  lx 

i>th 

Houston 

.30-73'/,  in 

All  present  facilities 

both  t\  pes 

not  abandoned  by  1970 
to  be  conditioned 

Detroit 

7',  v:i 

21';  9':; 

(»()% 

30' ; 

St.  Louis 

No  Fstimate 

2.3',  l()'/7 

70';; 

20% 

Cleveland 

7 '7  47r 

2()'/c  13% 

33';; 

2.3'; 

For  both  new  and  existing  factories  manu 

factoring  jire- 

cision 

and  technical  eiiuipment:  1960, 

23' ,  : 

1970, 

40',  :  1980.  7.37,  . 

New  Orl. 

.30',  (dose  to 

73';  73%  KM)'; 

1(M)% 

.30', 

Atlanta 

40',  lO'/c 

80',  .30'/; 

9.3% 

80';, 

San  Fran. 

3'c  0% 

12'/;  20%^ 

23% 

.30';, 

Chicago: 

3'f  In  1960.  1.3 

'/^  bv  1970.  .3.3%  1 

)v  1980 

;9()% 

of  these  figures  are  for 

new  construction. 

MARKET  SURVEY 

will  seek  homeowners'  attitudes  toward  central  cool¬ 
ing  systems.  Owners  and  non-owners  to  be  quizzed. 

Homeowners'  attitudes  toward  central  residential  air 
conditioning  are  being  studied  hy  the  Du  Pont  Company 
in  the  second  of  its  annual  series  of  market  research  sur¬ 
veys  for  the  air  conditioning  industry. 

•  WILL  INTERVIEW  NON-OWNERS.— Personal  interviews 
with  1900  householders  are  being  made  in  a  nationwide 
“probability  sample”  of  home  owners  in  27  metropolitan 
areas.  The  survey  is  designed  to  uncover  not  only  factors 


of  satisfaction  or  dissatisfaction  by  those  whose  homes  are 
centrally  cooled,  but  also  purchase  j)lans  of  tho.se  wh(»se 
homes  are  not  now  mechanicallv  cooled.  Results  of  the 
siirxev  are  ex|)ected  to  be  announced  in  November. 

I  he  sur\e\  is  being  ctmducted  for  Du  Pont  Company's 
Kinetic  (ihemicals  Division  bv  V,  .  R.  Simmons  and  Asso¬ 
ciates  Research.  Inc..  New  ^  i»rk.  N.  ^  ..  umler  the  super¬ 
vision  of  Du  Pout's  marketing  research  division.  Inter¬ 
views  of  a  half  to  three-quarter  hour  duration  are  being 
conducted  with  (»(M)  homeowners  whose  residences  already 
are  eipiippixl  with  v ear-round,  central  air  conditioning 
>v  stems.  Non-owners’  attitudes  w  ill  be  determined  through 
similar  interviews  with  3(K)  neighbors  of  tovners  and  10(H) 
homeowtiers  in  .3.3  non-rural  areas  of  the  nation. 

•  SURVEY  CONFINED  TO  PROSPECTS.— In  an  effort  to 
coidine  the  survev  of  non-owners  of  eooling  eipiipment 
to  those  who  represent  the  mo.st  likelv  prospects  for  cen¬ 
tral  air  conditioning,  the  interviews  will  be  limited  to 
owners  of  homes  valued  at  upwards  of  Sf).300  in  the  South 
atid  at  m(»re  than  .?7.i(H)  in  all  other  sections  of  the  nati(*n. 

The  Kinetic  (]hemicals  Division's  first  air  conditioning 
survev.  conducted  last  fall,  was  limited  to  room  air  con¬ 
ditioners  and  indicateil  that  only  one  home  in  22  was 
equipped  with  mechanical  air  conditioning  at  that  time, 
.''upplementary  data  uncovered  in  that  nationwide  study 
of  more  than  1.3. (MM)  householders  discloseil  that  only 
0.2' (  of  non-rural  homes,  or  about  one  in  everv  .300.  was 
iHluipped  with  a  central  air  conditioning  s\ stern. 

AIR  FILTER  INSTITUTE 

will  open  permanent  office  in  Washington.  Group 
votes  to  underwrite  joint  air  filtration  research. 

At  its  summer  meeting  in  W  ashington,  D.  (I.,  the  .Air 
niter  Institute  authorized  the  establishment  of  a  per¬ 
manent  office  in  W  ashington  at  .3(M)  lnde|)endence  Avenue 
S.  K. 

The  function  of  the  office  will  be  to  carry  on  tiie  general 
business  of  the  Institute  and  also  to  aid  in  the  clarification 
of  (lovernment  sjiecifications  on  air  filtration. 

•  WILL  UNDERWRITE  RESEARCH.— The  Institute  also  au¬ 
thorized  underwriting  the  joint  research  project  on  air 
filtration  by  the  I  niversitv  of  Minnesota  and  the  ASHAK 
for  19.37. 

fhose  members  present  at  the  meeting  represented  90'  j 
of  the  dollar  volume  of  the  air  filter  industrv's  sales. 


NEW  ASHAE  CHAPTER 

is  formed  in  Austin,  Tex.  Group  is  sixty-third  chap¬ 
ter  of  Society.  Officers  are  Installed  at  meeting. 

Formation  of  the  ()3rd  chapter  of  the  .American  Society 
of  Heating  and  Air-Conditioning  Fngineers  took  place  in 
Austin,  Tex.,  this  summer  with  Society  President  John  W . 
James  of  Chicago  as  the  principal  sjieaker. 

.Also  participating  in  the  charter  meeting  of  the  Austin 
chapter  were  past  president  Reg.  F.  Taylor  and  regional 
director  I).  M.  Mills,  both  of  Houston,  Texas. 

(Continued  on  page  142) 
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NOW  .  .  .  Divert  Air  Where  You  Want  It! 


AIR  "EXTRACTOR 

This  new  A-J  Air  Extractor  gives  you  maximum  control  ol 
any  forced  air  system.  It's  not  a  "damper  type"  control  to 
meter  available  air  flow  through  a  grille,  but  a  "scoop" 
that  diverts  air  from  the  main  duct  to  branch  ducts  or  grilles 
and  increases  output  over  normal  flow  where  needed. 

The  curved  steel  blades  of  the  A-J  Extractor  are  adjustable 
and  act  in  unison  to  provide  a  controlled  and  uniform  flow 
of  air  into  branch  ducts.  A  single  key  rod  provides  fast  and 
easy  adjustment  through  the  face  of  a  grille  or  register, 
and  eliminates  need  for  removal.  The  extractor  is  sturdily 
constructed,  and  fastened  in  the  duct  with  two  screws.  Ve¬ 
locity  of  the  air  will  not  alter  setting.  Write  for  full  in¬ 
formation  and  prices. 


Caw'"?. 


IN 

or:  .' 

^  sizes 


A-J  MANUFACTURING  Co. 


3601  E.  18th  St. 


Dept.  V-9  Kansas  City  27,  Mo. 


Unit  Air 
Conditioners 


Have  built  into  them  50  years'  experience  in  condi¬ 
tioning  air,  74  years'  experience  in  refrigeration,  and 
103  years  of  successful  engineering.  Frick  unit  air  con¬ 
ditioners  installed  in  1938  are  still  in  service  —  and 
good  for  a  long  time  to  come. 

These  superior  units  are  furnished  in  sizes  of  3,  5 
and  71/2  hp.  They  have  heavier  (quieter)  cabinets, 
vrell  insulated;  larger  cooling  surfaces;  insulated  con¬ 
densers;  conservative  ratings;  and  many  other  advan¬ 
tages.  All  are  shown  in  Bulletin  522.  Your  copy  is 
waiting;  write  today. 


Some  desirable  territories  still  open  for  qualified 
Distributors. 


OIPlMDARlf  Rf  FRtOI  OATIOM  \IMCf 


w  A  V  r  s  R  O  w  O.  I’  F  N  A 


IIS* 
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more  oir  -  l^s"  horsepower _ 


Aerovmt 

blade 


Increased  operating  efficiency 
and  economy  without  “spe¬ 
cial”  equipment  or  costly  modifications.  The  secret?  It’s  the 
design  of  the  new  7-blade  “Macheta”  Airfoil  Propeller! 


direct  connected 

Wider,  heavier-sectioned  blades,  designed 
expressly  to  move  more  air  at  slower 
speeds,  require  less  horsepower  than  con¬ 
ventional  types;  permit  use  of  smaller,  more 
economical,  standard-construction  motors. 

extended  shaft 

Especially  effective  against  re¬ 
sistances  in  the  IW  to  4"  static 
pressure  range,  “SP-7”  Fans 
are  adequately  powered  to 
prevent  motor  o\erload. 


direct  driven  duct 

Standard  Aerovent  assemblies,  with 
“industry’s  most  efficient  air-moving 
surface,’'  now  offer  the  advantage  of 
lower  initial  cost,  reduced  operating 
expense  and  quieter  operation. 


belt-driven  duct 

Available  in  sizes  14"  to  60  "  in  a 
wide  range  of  speeds  and  capaci¬ 
ties,  these  units  are  supplied  for  all 
types  of  installations  and  for  all 
operating  characteristics. 


"bi-flo"  duct 

Consult  your  Aerovent  representative 
or  w’rite  the  factory  direct  for  de¬ 
tailed  performance  aata  and  specific 
ratings  on  standard  assemblies  for 
every  industrial  ventilating  or  air- 
moving  requirement. 


All  Aerovent  Fans  are  rated  in  accordance  with  the 
Standard  Test  Code  and  U.S.D.C.  Comm.  Std.  CS178-51 


Amwent 


FAM  COMPANY,  INC. 


ASH  and  MANDT  STS. 


PtOUA,  OHIO 


NEW  ASHAE  CENTER 

[Continued  from  iHige  14-()i 

•  OFFICERS  ARE  INSTALLED. —  Austin  engineers  who 
were  oflicially  installed  as  oflicers  of  the  new  chapter  are 
H.  K.  Segall,  Jr.,  president;  Atwell  C.  Lagovv.  vice-presi¬ 
dent;  Perry  H.  .Sisler.  treasurer;  James  L.  Kea.  secretar\ ; 
Donald  I' .  Schuett  and  Ira  W  .  W  ilke.  hoard  of  governors. 

Mr.  James  described  an  optimistic  future  for  air  con¬ 
ditioning  and  the  St»ciety  with  a  constantU  increasing 
demand  f«>r  air  conditioning  and  a  .Society  of  even  greater 
membership. 


COMING  EVENTS 

Where  listed,  nomes  or  titles  of  individuols  orr 
those  from  whom  further  informotion  is  ovoiloble 

TESTING  MATERIALS  MEETING — Second  Pacific  Coast  no¬ 
tional  meeting  of  the  American  Society  for  Testing  Moteriols, 
including  on  exhibit,  at  the  Hotel  Stotler,  Los  Angeles,  Colif. 
Fred  F.  Von  Afta,  assistant  secretory  of  the  Society,  1916  Roce 
St.,  Philadelphia  3,  Pa . SEPTEMBER  16-22,  1956. 

INSTRUMENT  SOCIETY  EXHIBIT— 11th  onnuol  Instrument- 
Automation  Conference  and  Exhibit  (Internotionol),  of  the 
Instrument  Society  of  Americo,  at  the  new  Coliseum  building, 
New  York,  N.  Y.  J.  McCaffery,  assistant  executive  secretary  of 
the  Society,  1319  Allegheny  Ave.,  Pittsburgh  13,  Pa. 
. SEPTEMBER  17-21,  1956. 

ELECTRONICS  CONFERENCE— 1 2th  annual  National  Elec¬ 
tronics  Conference  and  Exhibition  ot  the  Hotel  Sherman,  Chi- 
cogo.  III.  Victor  J.  Danilov,  Illinois  Institute  of  Technology, 
Chicogo  16,  III . OCTOBER  1-3,  1956. 

AGA  CONVENTION — Annual  convention  of  the  American  Gas 
Associotion,  of  the  Auditorium,  A'lantic  City,  N.  J.  Secretary  of 
the  Association,  420  Lexington  Ave.,  New  York  17,  N.  Y. 

. OCTOBER  15-17,  1956. 

ANTHRACITE  CONFERENCE — An  Anthracite  Conference  will 
be  held  at  the  Minetol  Industries  College  of  The  Pennsylvonia 
Stote  University,  University  Pork,  Pa.  P.  L.  Walker,  Jr.,  De¬ 
partment  of  Fuel  Technology  of  the  University,  University  Park, 

Pa . OCTOBER  18-19,  1956. 

ASA  MEETING — 38th  annual  meeting  of  the  American  Stand¬ 
ards  Associotion,  in  conjunction  with  the  Seventh  National 
Conference  on  Standords,  at  Hotel  Roosevelt,  New  York,  N.  Y. 
Secretary  of  the  Association,  70  E.  45th  St  ,  New  York  17,  N.  Y. 

. OCTOBER  22-24,  1956. 

CORROSION  ENGINEERS  EXHIBITION — Exhibition  of  corro¬ 
sion  control  moteriols  will  be  held  concurrently  with  the  south 
central  regional  meeting  of  the  Notional  Associotion  of  Corro¬ 
sion  Engineers,  at  the  Gunter  Hotel,  San  Antonio,  Tex.  A.  B. 
Campbell,  executive  secretary  of  the  Associotion,  1061  M  &  M 
Building,  Houston  2,  Tex . OCTOBER  23-26,  1956. 

AIR-CONDITIONING  WHOLESALERS  MEETING  —  Annual 
meeting  of  the  Air-Conditioning  ond  Refrigerotion  Wholesalers, 
at  the  Jung  Hotel,  New  Orleans,  La.  Secretary,  2607  N.  High 
St.,  Columbus,  Ohio . OCTOBER  24-27,  1956. 

REFRIGERATION  ENGINEERS  CONVENTION— Annual  con¬ 
vention  of  the  Refrigeration  Servxe  Engineers  Society,  at  Hotel 
Muehiboch,  Kansas  City,  Mo.  !  ■.  f.  McDermott,  International 
secretary  of  the  Society,  433  Waller  Ave.,  Chicago,  III. 

. NOVEMBER  15-18,  1956. 

ASRE  CONVENTION — Semi-an.-iual  meeting  of  the  American 
Society  of  Refrigerating  Engineers,  at  Hotel  Stotler,  Boston, 
Mass.  Secretary  of  the  Socieh  '.34  Fifth  Ave.,  New  York  1, 

N.  Y . NOVEMBER  25-28,  1956. 

ASME  MEETING — Annual  meeting  of  the  American  Society  of 
Mechanical  Engineers,  Hotel  Stotler,  New  York,  N.  Y.  Secretary 
of  the  Society,  29  W.  39th  St.,  New  York,  N.  Y. 

. NOVEMBER  25-30,  1956. 

[Continued  on  fxi^e  14 1 1 
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LOW  IMSTAI.LATIO:^ 


RIGIDBILT 


"ttfunif, 


MAGMirnOL 


Boiler  Water 


Level 

Controls 


AMD  MAIMTEMAMCE  COSTS 

.  .  .  plus  addoci  years 
of  dependable  serviee 

• 

TODD  BURNERS 

u\s  on  OIL 

PRODUCTS  DIVISION 

TOUD  SHIPYARDS  CORPORATION 

Headquarter* : 

(Columbia  and  llalb-rk  Slr4-<‘l!>, 

Brooklyn  .SI,  N.  V. 

Plant: 

Green's  Bayou,  lloll^ton  13,  Texas 


Designed  to  deliver  full-rated  capacity. 
They  reduce  number  of  units  required. 
Eliminate  extra  piping  and  electrical  con¬ 
nections.  For  operation  at  all  normal 
temperatures.  Efficient  and  economical. 


MAGNETROL,  INC.,  21 06  S.  Marshall  Blvd.,  Chicago  23,  III. 
Gentlemen:  Please  tend  me  Catalog  Section  III  and  full  informa¬ 
tion  on  Mognetrol  Boiler  Water  level  Controls. 


UNIT  COOLERS 

LARGE  CAPACITY 


RIGIDBILT  INC 


■  Of  all  boiler  water  level  controls, 
we  believe  Magnetrol  to  be  the  safest. 
Certainly  it  is  the  simplest. 


A  matmtic  sImvc, 
ralseil  and  lowtrad 
within  a  non-mai- 
natic  tuba,  “trips”  A  j* 
ar  ralaasas  an  ^  ■ 
AInlea  parmanant  m 
mafnat  attachad  I 
ta  a  narcury  11 
switch.  Basically,  ,  I 
this  is  Matnetrol.  ▼  I 


A  PERMANENT  Alnico  magnet, 
located  outside  the  float  chamber, 
links  boiler  water  level  and  electrical 
controls.  This  infallible  magnetic 
link  eliminates  mechanical  parts 
normally  subject  to  wear  and  fatigue 
failure.  Pioneered  and  perfected  by 
Magnetrol,  it  provides  almost  un¬ 
limited  operating  life. 

The  brass  "No-Scale”  float  chamber 
liner,  another  exclusive  Magnetrol 
feature,  is  self-cleaning.  It  actually 
"flexes”  off  scale  and  prevents  "stick¬ 
ing”  of  the  float. 

These  are  just  two  of  many  advances 
for  greater  boiler  safety  found  only 
in  Magnetrol.  Standard  Magnetrol 
units  are  available  for  temperatures 
up  to  750°F.,  at  pressures  up  to  600 
psi,  for  single  stage  (low  water  cut¬ 
off)  or  multi-level  stage  (pump 
control  plus  low  water  cutoff  and 
alarm)  service  with  as  many  as  three 
separate  switching  actions.  Special 
units  are  available  for  more  extreme 
requirements. 


MAGNETROL,  Inc. 


Mail  the  Coupon  Now  for  the  Facts 
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{Continued  from  pa^e  142 1 


IN  HEATER  EFFICIENCY 


WITH  AN 


OLSON 


WRITE  FOR 
FREE  BOOKLET 


•  Reverse  Current  Gas  Travel 

•  Eitra  Heat  Transfer  Surface 

•  Completely  Automatic 

•  Smooth,  quiet  operation 


Olson  Heaters  are 
available  for  Indus* 
trial  and  commercial 
buildings  as  well  as 
a  number  of  special 
adaptions.  Capac¬ 
ities  are  from 
300.000  to  2,000,000 
BTU  output. 


STAINLESS  STEEL  combustion  chamber  Float¬ 
ing  design  eliminates  eipansion  and  contrac¬ 
tion  stresses.  Secondary  heat  transfer  is 
provided  with  a  multiple  battery  of  10  gauge 
I  boiler  tubes.  The  extended  flue  gas  travel  and 

I  extensive  heat  transfer  surface  insures  safe 


STAINLESS  STEEL  DIRECT  FIRED  HEATERS 


REFRIGERATION  CONTRACTORS  CONVENTION  —  Annual 
convention  of  the  Refrigerotion  and  Air  Conditioning  Controc- 
tors  Association,  at  the  Bolmorol  Hotel,  Miami  Beoch,  Flo 
Secretary  of  the  Association,  10660  Carnegie  Ave.,  Cleveland 
6,  Ohio . NOVEMBER  26-28,  1956. 

POWER  SHOW — The  22nd  Notional  Exposition  of  Power  ond 
Mechonicol  Engineering,  under  the  ouspices  of  the  ASME,  ot 
the  New  York  Coliseum,  Columbus  Circle,  New  York,  N.  Y. 
E.  K.  Stevens,  International  Exposition  Co.,  480  Lexington  Ave., 
New  York  17,  N.  Y . NOVEMBER  26-30,  1956. 

CHEMICAL  EXPOSITION — 9th  Notional  Chemical  Exposition 
of  the  American  Chemical  Society,  in  the  Clevelond  Public 
Auditorium,  Cleveland,  Ohio.  Sec.etory  of  the  Chicago  Section 
of  the  Society,  86  E.  Randolph  St.,  Chicogo,  III. 

. NOVEMBER  27-30,  1956. 

WARM  AIR  HEATING  CONVENTION— Annual  convention 
and  committee  meetings  of  the  National  Warm  Air  Heoting 
and  Air  Conditioning  Association,  at  the  Netherland  Plaza 
Hotel,  Cincinnati,  Ohio.  George  Boeddener,  monaging  director 
of  the  Association,  145  Public  Square,  Clevelond  14,  Ohio. 
. NOVEMBER  27-30,  1956. 

INDUSTRIAL  VENTILATION  CONFERENCE— Sixth  annual 
Industrial  Ventilation  Conference;  to  be  held  at  Kellogg  Center, 
Michigan  State  University,  East  Lansing,  Mich.  Public  relations 
department  of  Michigan  State,  E.  Lansing,  Mich. 

. FEBRUARY  18-21,  1957. 

ASHAE  EXPOSITION— Internotional  Heating  &  Air-Condition¬ 
ing  Exposition,  at  the  International  Amphitheoter,  Chicago,  III. 
E.  K.  Stevens,  International  Exposition  Co.,  480  Lexington  Ave., 
New  York  17,  N.  Y.  Exposition  held  in  conjunction  with  the 
63rd  annual  meeting  of  the  American  Society  of  Heoting  ond 
Air-Conditioning  Engineers,  Inc.  A.  V.  Hutchinson,  secretary  of 
the  Society,  62  Worth  St.,  New  York  1  3,  N.  Y. 
. FEBRUARY  25-MARCH  1,  1957. 

CORROSION  ENGINEERS  MEETING — 13th  annual  conference 
ond  exhibition  of  the  National  Association  of  Corrosion  En 
gineers,  at  Kiel  Auditorium,  St.  Louis,  Mo.  A.  B.  Campbell, 
executive  secretary  of  the  Associotion,  1061  M  &  M  Building, 
Houston  2,  Tex . MARCH  11-14,  1957. 

ATOMIC  ENERGY  CONFERENCE — Fifth  conference  on  Atomic 
Energy  in  Industry,  sponsored  by  the  Notional  Industrial  Con¬ 
ference  Board,  ot  the  Benjamin  Franklin  Hotel  and  Convention 
Hall,  Philodelphia,  Pa.  Public  information  deportment  of  the 
Notionol  Industrial  Conference  Board,  460  Park  Ave.,  New 
York  22,  N.  Y . MARCH  14-15,  1957. 

METALS  CONGRESS  AND  EXPOSITION— 1 0th  Western  Metol 
Congress  and  Exposition,  sponsored  by  the  American  Society 
for  Metals,  ond  other  technical  groups,  at  the  Pon-Pocific 
Auditorium  and  the  Ambassador  Hotel,  Los  Angeles,  Colif.  W. 
H.  Eisenman,  monaging  director  of  the  Society,  7301  Euclid 
Ave.,  Cleveland  3,  Ohio . MARCH  25-29,  1957. 

GAMA  MEETING — Annual  meeting  of  the  Gas  Appliance  Man¬ 
ufacturers  Association,  at  The  Greenbrier,  White  Sulphur 
Springs,  West  Va.  H.  Leigh  Whitelow,  managing  director  of 
the  Association,  60  E.  42nd  St.,  New  York,  N.  Y. 

. APRIL  8-10,  1957. 

REFRIGERATION  INSTITUTE  MEETING — Annual  meeting  of 
the  Air-Conditioning  and  Refrigeration  Institute,  at  The  Home¬ 
stead,  Hot  Springs,  Va.  Executive  secretary  of  the  Institute, 
1346  Connecticut  Ave.,  N.  W.,  Washington,  D.  C. 

. MAY  6-8,  1957. 

DESIGN  ENGINEERING  SHOW — Design  Engineering  Show  to 
be  held  at  the  Coliseum,  New  York  City.  Clapp  &  Poliak,  Inc., 
341  Madison  Ave.,  New  York  17,  N.  Y. .  .MAY  20-23,  1957. 

TESTING  MATERIALS  MEETING — 60th  annual  meeting  of  the 
American  Society  for  Testing  Materials,  ot  the  Cholfonte- 
Haddon  Holl,  Atlantic  City,  N.  J.  Secretory  of  the  Society, 
1916  Roce  St.,  Philodelphia  3,  Pa . JUNE  16-21,  1957. 

ASHAE  MEETING— Semi-onnual  meeting  of  the  American 
Society  of  Heoting  ond  Air-Conditioning  Engineers,  Inc.,  at 
Murroy  Boy,  Quebec.  A.  V.  Hutchinson,  executive  secretary  of 
the  Society,  62  Worth  St.,  New  York  13,  N.  Y. 

. JUNE  24-27,  1957. 


ARTHUR  A.  OLSON  &  COMPANY  .  Canfield,  Ohio 

REPRESENTATIVES  IN  PRINCIPAL  CITIES 


CIVIL  ENGINEERS  EXHIBIT — Annual  meeting  and  Civil  En¬ 
gineering  Show  of  the  American  Society  of  Civil  Engineers  of 
Hotel  Stotler,  New  York,  N.  Y.  Secretary  of  the  Society,  33  W. 
39th  St.,  New  York  18,  N.  Y . OCTOBER  14-18,  1957. 
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"  '  "I  save  $6.75 
on  every  new  unit 
I  sell  with  a 

DUST-magnet"^ 

electrostatic  air  filter” 


Here's  how  this  dealer  figures  it.  Clogged  filters  ac¬ 
count  for  most  free  service  calls  in  the  guarantee 
period.  Using  Dust-magnet  filters,  customers  easily 
and  willingly  clean  and  replace  them.  Result— far 
fewer  ‘"free”  service  calls  that  cost  this  dealer  Sf).75 
each  ...happier  customers... more  dealer  profit. 

Dust-magnet's  patented  plastic  mesh  attracts  dust 
and  dirt  hy  electrostatic  action,  then  quickly  rinses 
clean.  Dealers  and  users  are  enthusiastic.  Ask  your 
wholesaler  about  Dust-magnet  lifetime  filters,  or 
write  for  details. 

STODDARD  INDUSTRIES,  INC 

1545  Kingsbury  St.,  Chicago  22,  III. 


North  East  “Frankly,  we’ve  haci 
problem  keeping  busy.  But  I  fig- 
JjjNKi  j  ured  vve  could  make  out  better  and 
1  I  handle  more  jobs  if  we  could  find  a 

i  vNQp  '  line  that  would  go  in  faster.  We  lost 
*  a  lot  of  time  waiting  while  other 
i  trades  fitted  openings  to  the  valves 
_  or  cabinets;  also  in  placing  or  replac¬ 

ing  glass.  We  tried  Allenco.  The  cabinets  fitted  like 
custom-built;  the  glass  vs'ent  in  in  half  the  time. 
Allenco  is  like  an  extra  man,  without  cost.” 


South  Midwest  “Our  only  prob¬ 
lem  in  this  field  has  been  loss  of 
men’s  time  due  to  late  delivery.  When 
you’re  ready  for  fire-line  valves  or 
cabinets,  and  they’re  not  there, 
you’re  wasting  profit.  I’d  heard  Allen 
but  was  reliable. 


wasn’t  fastest  _  _ 

That’s  true.  You  can  bank  on  their  RHE 
delivery  date.  I  know,  now.  In  fact  I  bank  more,  now 
that  I’m  using  Allenco.” 


>6/est  Coast  “Our  market  is  ex- 
^^Rs  ceptionally  cost-conscious.  We  got 

^^RR|||||II'^h  the  habit  of  figuring  the  lowest-cost 
line.  We  got  plenty  of  jobs,  but  our 
planned  profit  was  eaten  away  by 
‘make  goods.’  We’d  have  to  return 
and  wait,  or  convert  certain  items  on 
N^H^IHRBR  the  job.  Or  cabinets  would  squeeze 
off -square.  Then  we  began  figuring  on  Allenco— some¬ 
times  it  came  a  bit  higher  but  we  came  out  better. 
We  still  get  all  the  work  we  can  handle,  and  we  net 
more  with  Allenco.” 


accurately  controlled  temperatures 
to  1000°F  easily  maintained 

CHROMALOX  f/ecfr/c  AIR  DUCT  HEATERS 

are  the  modern,  economical  answer  to  your  Let  your  Chromalox  Salts- 
requirements  for  heating  air  and  gases  Eatiaetriai  staff  sohri  yoar 
under  forced  circulation.  Parallel  fin  design  heatitf  probleiiis...electricall] 
dissipates  maximum  heat  with  minimum  write  for  your  copy  of 
turbulence  of  air  stream.  catalog  so 

Easily  installed  in  round  or  rectangular  imV"orSaioV 

ducts.  Either  manual  or  automatic  thermo-  Heaters  and  controls, 
stat  control.  Moisture-proof  types  available,  '  o**  e?ectrk*!!II^1^2Siai 

Used  in  ducts  for  drying,  curing,  baking  heat,  request  Booh- 
and  annealing  ovens— there’s  a  heater  for  {** 
any  air  flow  or  temperature  rise.  Eiecuic  Heat.’^'^  ^ 

Edwin  L  Wiegand  Company 

*  ****  7588  Thomas  Boulevard,  Pittsburgh  8,  Pa. 


2G  Principal  Cities  have  Allenco  branche.s. 
It  will  pay  you  to  check  with  your  Allenco  man  before 
you  figure  your  next  Interior  Fire  Protection  job. 

There’s  a  reason  why  contractors  prefer  Allenco  3 
to  2  over  the  next  most  popular  line,  why  more  build¬ 
ings  have  Allenco  than  any  other. 

Look  him  up  in  your  phone  directory,  or  ask  your 
wholesalers,  or  write  direct  to  ...  W.  D.  Allen 
Manufacturing  Co.  —  Allenco  Building  —  Room  710 
—  Chicago  6,  Illinois 
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MULTI-FUNCTION  CEILING 


Tills  man  is  installing  a  SIMPLEX 
Radiant-Acoustical  ceiling.  When  he  is 
finished  the  customer  will  receive,  from 
one  integrated  unit,  heating,  cooling, 
ventilation,  humidity  control,  noise  re¬ 
duction  and  lighting. 

The  SIMPLEX  system,  (manufactured 
by  the  SIMPLEX  Ceiling  Corp.,  552 
West  52nd  Street,  New  York  19,  N.  Y.), 
combines  the  speed  of  response  of  forced 
air  systems  with  the  superior  comfort  of 
radiant  heating  and  cooling. 

OUTSTANDING  FEATURES 

•  Uses  40%  to  60%  less  air  than 
straight  air  systems. 

•  Rapid,  responsible  one  trade  installa¬ 
tion. 

•  Healthy,  draft  free  heating,  cooling 
and  ventilation  via  one  medium — air. 

•  A  clean,  permanent  finished  alumi¬ 
num  ceiling  surface  free  of  con¬ 
ventional  air  diffusers  and  dirt  rings. 

•  Effective  noise  reduction. 

•  Immediate  action — no  uncomfortable 
time  lag  on  either  heating  or  cool¬ 
ing  cycle. 

All  for  little  more  than  the  cost  of  a 
quality  suspended  ceiling  alone. 


Conneernn  »  suppl* 


send  today  for  free  booklet  con¬ 
taining  photographs,  details  and 
design  data  on  this  latest  word 
in  comfort  conditioning 


SIMPLEX  CEILING  corp. 

552  W.  52  Street,  N.Y.  19,  N.Y. 
Please  send  me  cat.  #R  I 

Name  . 

Firm  . . 

Street  . 

City .  State .  . . , 


NEW  CATALOGS 

Use  the  prepaid  postcard 
on  page  10 1  for  securing 
your  copies  of  catalogs  de¬ 
scribed  in  this  department. 


AXIAL  FLOW  FAN  BULLETIN  —  A  20- 

page.  illustrated  brochure  (DAF-lDl)  with 
performance  curves  and  specifications  of 
axial  flow  fans  is  published  by  Detroit 
Blower  Corp.,  Franklin  Park.  Ill.  Various 
fan  diameters  are  listed  from  12  to  72  in. 
with  air  moving  capacities  from  1200  lo 
lOO.OiM)  cfm. _ _ _ Item  73 


AIR  CONDITIONING  BOOKLETS— Two 

booklets  on  packaged  cooling  and  heating 
equipment  for  homes,  stores,  and  industry 
are  offered  by  Worthington  Corp.,  Harri¬ 
son,  N.  J.  One  booklet  is  an  example  of 
the  company’s  promotion  program;  the 
other  gives  a  summary  description  of  the 
major  home  equipment  produced  by  the 
company . . . Item  74 


PROPELLER  FANS  CATALOG— A  revised 
catalog.  Bulletin  A-109B.  covering  a  line  ot 
propeller  fans  is  published  by  Hartzell 
Propeller  Fan  Co.,  Piqua,  Ohio.  The  cata¬ 
log  contains  new  fan  sizes  not  shown  in 
the  previous  edition  as  well  as  revised  air 
deliveries,  specifications,  performance  data 
and  dimensional  drawings  on  the  entire 
line.  _ _ _ _ _  Item  75 


STEAM-JET  COO!'..ER  BULLETIN— A  24- 

page  bulletin.  Form  9143-B,  covering  a  line 
of  steam-jet  water  cooling  units  is  of¬ 
fered  by  Ingersoll-Rand.  New  York,  N.  Y. 
A  series  of  diagrammatic  illustrations  in 
color  is  used  to  show  how'  typical  steam- 
jet  coolers  operate,  A  listing  of  the  range 
of  sizes  available,  together  with  approx¬ 
imate  dimensions  is  included . Item  76 


STEEL  TUBING  FOLDER— Engineers  and 
others  involved  in  the  design  and  opera¬ 
tion  of  heat  transfer  equipment  using  tub¬ 
ing  at  elevated  pressures  are  offered  a  4- 
page  technical  folder  by  Tubular  Products 
Div.,  The  Babcock  &  Wilcox  Co.,  Beaver 
Falls,  Pa.  Known  as  TDC-142A,  the  bulletin 
lurnishes  condensed  data  on  the  mechani¬ 
cal  and  physical  properties  of  seamless  and 
welded  carbon  steel  tubing. . ...Item  77 


COMBUSTION  CONTROLS  PRICES  —  A 

price  manual.  Bulletin  CG-71,  is  being  dis¬ 
tributed  by  Electronics  Corporation  of 
America,  Combustion  Control  Div.,  Boston, 
Mass.  The  2U-page  bulletin  contains  a  list¬ 
ing  of  the  entire  Fireye  product  line  to  aid 
in  ordering  new  equipment  and  replace¬ 
ment  parts,  as  well  as  to  serve  as  a  con¬ 
densed  reference . ..Item  78 


CONTROL  OF  STEAM  HEATING— An 

electronic  control  system  for  steam  heating 
installations  is  described  in  a  16-page  illus¬ 
trated  bulletin  (B-901)  offered  by  Warren 
Webster  &  Co.,  Camden,  N.  J.  The  bulletin 
provides  diagrams  and  specifications,  and 
includes  case  histories.  _ Item  79 


STEEL  BOILER  CATALOG  The  eco¬ 
nomic  advantages  of  Pacific  LoSet  steel 
boilers  for  oil  firing  to  architects,  en¬ 
gineers,  contractors,  and  building  owners 
are  discu.ssed  in  Catalog  AP  279-8.  avail¬ 
able  from  Pacific  Steel  Boiler  Division. 
Johnstown,  Pa.  Tables,  charts,  and  dia¬ 
grams  in  the  catalog  give  sizing,  rating, 
installation,  and  engineering  data  for  the 


boilers.  _ _ _  Item  80 

SHEET  METAL  BROCHURE  —  A  6-pase 


brochure  of  industrial  and  decorative  per¬ 
forated  metal  sheets  for  concealing  duct¬ 
work  is  issued  by  The  Harrington  &  King 
Perforating  Co.,  Inc.,  Chicago,  HI.  Infor¬ 
mation  as  to  sheet  sizes,  type  and  gage  of 
metal,  and  percent  of  open  area  is  given 
in  the  brochure. . ...Item  81 


COIL  SELECTION  DATA— A  36-page  cata¬ 
log.  covering  the  standard  line  of  Tru-Air 
heating  and  cooling  coils,  is  released  by 
M.  Blazer  &  Son,  Passaic.  N.  J.  Capacity 
tables  and  selection  graphs  in  three  col¬ 
ors  are  included.  Data  are  also  furnished 
for  selection  of  water,  heating  and  cooling 
coils,  as  well  as  standard  and  non-freeze 
steam  coils. _ lt«m  82 


DRAINS  ARE  CATALOGED— A  96-page 
catalog  covering  the  Plumb-Easy  line  ot 
drains  and  plumbing  products  is  pub¬ 
lished  by  Jay  R.  Smith  Mfg.  Co.,  Union, 
N.  J.  Described  in  the  catalog  in  tabbed 
sections,  are  floor,  roof,  area,  shower 
drains  and  drainage  specialties;  swimming 
pool  fittings;  access  boxes;  maintenance 
sinks;  hydrants;  fresh  air  inlets;  trap 
standards;  and  hair,  plaster,  grease,  and 
oil  interceptors.  - - - - Item  83 


COOLING  CONTROL  BULLETIN— A  bul¬ 
letin  (710B1  describing  self-powered  cool¬ 
ing  controls  is  available  from  Sarco  Co., 
Inc.,  New  York,  N.  Y.  Included  in  the 
bulletin  are  operational  drawings  and 
hook  up  sketches. . . .  Item  84 

STEAM  COIL  DATA— A  12-page  catalog  on 
Recold  steam  coils  is  offered  by  Refriger¬ 
ation  Engineering.  Inc.,  Los  Angeles,  Calif. 
The  catalog  gives  information  on  how  to 
select  proper  coils  and  tables  showing  final 
temperature  and  heating  capacity  per  sq  ft 
of  face  area  at  various  pressures... Item  85 


HEAT  EXCHANGER  BULLETIN— Bulle¬ 
tin  132  on  the  Aero  sectional  heat  ex¬ 
changer  is  published  by  Niagara  Blower 
Co.,  New  York.  N.  Y.  the  bulletin  il¬ 
lustrates  and  explains  the  functions  of  new 
equipment  to  provide  cooling  of  liquids 
in  industrial  plants  independent  of  a  large 
supply  of  cooling  water. _ Item  86 


COOLING  TOWER  BULLETIN— A  line  of 
cooling  towers  are  described  in  a  bulletin 
(No.  33-104-56)  offered  by  Havens  Struc¬ 
tural  Steel  Co.,  Kansas  City,  Mo.  Wrap 
around  and  knock-down  dimensional  data 
for  the  towers  are  given . ..Item  87 


PLUMBING  CATALOG— A  catalog  of 
plumbers  brass  goods  is  available  from 
The  Indiana  Brass  Co.,  Inc.,  FTankfort, 
Ind.  The  catalog  describes  the  various 
plumbing  fittings  available  and  gives  the 
number  of  pieces  and  pounds  per  shipping 
case.  _ Item  88 
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Use  the  prepaid  postcard 
on  page  101  for  securing 
your  copies  of  catalogs  de¬ 
scribed  in  this  department. 


REDUCING  VALVE  HANDBOOK— A  line 
of  spring  loaded,  piston  operated  and  in¬ 
ternal  pilot  actuated,  steam  pressure,  re¬ 
ducing  valves  is  described  in  a  B-page 
handbook  (BV-56)  offered  by  Atlas  Valve 
Co.,  Newark,  N.  J.  The  booklet  offers  com¬ 
plete  details  on  design,  operating  charac¬ 
teristics,  function,  and  application  of  the 
valves. _ _ _  Item  89 


SEWAGE  PUMPING  MANUAI _ An  archi¬ 

tects’  and  engineers’  reference  manual 
(No.  1114)  dealing  with  pumping  and 
sewage  treatment  equipment  is  available 
from  Yeomans  Brothers  Co.,  Melrose  Park, 
Ill.  The  manual  gives  information  for  de¬ 
termining  capacities  and  selecting  vertical 
wet  pit  pumps  and  pneumatic  ejectors  for 
sewage  pumping. . ..Item  90 


BROCHURE  ON  FURNACES— A  brochure 
on  gas-fired  winter  air  conditioners  is 
published  by  National-U.  S.  Radiator 
Corp.,  Johnstown,  Pa.  The  specifications 
and  dimensions  of  both  horizontal  and 
vertical  furnaces  are  given  in  the  bro¬ 
chure . . . -Item  91 


WATER  TREATING  CATALOG— A  line  of 
water  conditioning  equipment  is  featured 
in  a  2U-page  catalog  available  from  The 
Duro  Co.,  Dayton,  Ohio.  The  catalog  gives 
data  on  domestic  and  commercial  water 
softeners  and  filters,  including  inlormation 
on  how  to  select  them.  . . .  Item  92 


VIBRATION  BULLETIN  —  Bulletin  SVC- 
55,  issued  by  T.  R.  Finn  &  Co..  Inc.,  Indus¬ 
trial  Div.,  Hawthorne.  N.  J.,  describes  vari¬ 
ous  types  of  machinery  vibration,  gives 
basic  data,  formulae  and  graphs  that  en¬ 
able  the  reader  to  recognize  his  own  prob¬ 
lem,  and  reviews  practical  methods  of 
shock  vibration  and  control.. . Hem  93 


INDUCTION  COOLING  MANUAL— A  100- 
page  bulletin  is  offered  by  The  Trane  Co.. 
La  Crosse.  Wis.,  to  aid  engineers  and 
architects  in  the  selection,  design,  and  ap¬ 
plication  of  air  conditioning  systems  using 
induction  UniTrane  air  conditioners.  Em¬ 
phasis  has  been  placed  on  typical  induc¬ 
tion  systems  such  as  might  be  applied  to 
existing  and  new  multi-room  buildings. 
There  are  nine  different  parts  to  the 
bulletin . . . . Item  94 


CENTRAL  AIR  CONDITIONERS— Central 
station  cabinet  type  air  conditioning  units 
are  the  subject  of  a  52-page,  data  book 
issued  by  Worthington  Corp.,  Harrison, 
N.  J.  The  data  book  is  designed  chiefly  to 
aid  architects  and  engineers  in  selecting 
the  correct  size  air  units  for  any  type 
installation.  The  book,  divided  into  six 
sections  and  indexed,  illustrates  pictor- 
ially  the  various  vertical  and  horizontal 
unit  models  available  and  lists  their  de¬ 
sign  features . . . . Item  95 


{Continued  on  page  148 1 


COST  COMPARISON 


Cast-Iron  Fittings 
save 

a  lot  of  money 


KUHNS  BR()]H|RS  company 

mahofactu«i«»  O'  " 

DAYTOM,  OHIO 


Above  is  a  quarter-size  reproduction  of  a  blotter  show¬ 
ing  the  comparative  costs  of  cast-iron  screwed  fittings 
and  steel  welded  fittings.  On  the  blotter  you  can  readily 
read  the  figures— and  they  will  amaze  you. 

.  For  instance,  the  installed  cost  of  a  6'^  cast-iron  tee 
is  less  than  l/3rd  that  of  a  6"  steel  welded  tee.  The  cost 
comparisons  cover  nine  sizes  each  of  90”  elbows,  tees, 
and  reducing  tees;  six  sizes  of  eccentric  reducers. 

The  blotter  will  show  you  the  large  amount  of  money 
you  can  save  by  using  **K"  Cast-Iron  Fittings.  Ask  for 
it  now  while  the  subject's  on  your  mind. 


INDIVIDUAL 


COMPANY 


ADDRESS 


DAYTON  1,  OHIO 

Send  me  the  blotter  showing  the  cost  comparison  be¬ 
tween  cast-iron  screwed  fittings  and  steel  welded 
fittings. 


THE  KUHNS  BROTHERS  CO. 
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MANUrACTURfRS  OF  Oil  AND  GAS  AND  OIL  GAS  BUKNfRS 

SYNCHRONOUS  FLAME,  INC. 


WALWORTH 


WISCONSIN 


DUAL  FUa 

SITUATIONS 
NiED  EXTRA 

thought 


1  lo  40  GPH 

100,00 


UL  USTfD 


OIL/GAS  BURNERS 
HAVE  EXTRA  FEATURES 


FOR  SURER  SUCCESS 


In  those  situations  where  you  can  take  advan* 
tase  of  off-peak  gas  rates,  it  is  often  possible 
to  reduce  heating  costs  substantially.  The 
SYNCRO/FLAME  Dual  Fuel  Burner  is  de¬ 
signed  especially Jor  SMcb  circumstances.  Various 
distinctive  features  have  been  incorporated, 
to  provide  outstanding  performance.  One  of 
these  is  . . . 


AUTOMATIC  CHANGE-OVER 

.  .  .  which  can  be  accomplished  by  outdoor 
thermostat  or  any  other  suitable  sensing 
switch.  Other  features  include  a  positively 
non-pulsating  gas  flame,  graduated  light-off, 
pre-purge  and  post-purge  on  larger  models, 
separate  automatic  adjustments  for  maximum 
efficiency  with  each  fuel,  and  explosion-free 
gas  control  circuitry. 


Write  today  for  descriptive 
circulars  dMcribing  ell  fea¬ 
tures,  end  giving  full  specifl- 
cetlens  en  wide  range  ef 
sixes  available.  Ask  for 
Catalog  SSI. 


NEW  CATALOGS 


[('.tuilinut'd  frtim  pape  117) 


Use  the  prepaid  postcard 
on  page  101  for  securing 
your  copies  of  catalogs  de¬ 
scribed  in  this  department. 


ONILLE  CATALOG— a  24-page  catalog 
(No.  22)  of  its  complete  line  of  registers 
and  grilles  for  heating,  ventilating,  and 
air  conditioning  is  offered  by  Register  & 
Grille  Mfg.  Co.,  Brooklyn,  N.  Y.  Perfor¬ 
mance  tables  and  price  lists  are  also  in¬ 
cluded  in  the  catalog . Item  9S 


VIBRATION  CONTROL— A  bulletin  on 
vibration  control  for  heating,  ventilating 
and  air  conditioning  equipment  is  avail¬ 
able  from  Vibration  Mountings,  Inc.,  Co¬ 
rona,  N.  Y.  The  bulletin  outlines  in  de¬ 
tail  the  various  methods  available  for 
preventing  the  transmission  of  vibration 
from  the  equipment . . Item  57 


INSULATION  BROCHURE— A  4-page  bro¬ 
chure  describing  Gilsulate  insulation  for 
hot  underground  pipes  is  published  by 
American  Gilsonite  Co.,  Salt  Lake  City, 
Utah.  On-the-job  photographs  illustrate 
the  application  of  the  insulation.  The 
brochure  discusses  the  problems  of  insu¬ 
lating  underground  piping  and  offers  tech¬ 
nical  data.  . Item  98 


ALLOY  STEEL  INFORMATION— Techni¬ 
cal  information  on  twelve  of  the  most 
widely  used  alloy  steels  is  presented  in  a 
4-page  folder  (TDC-184)  issued  by  Tubular 
Products  Div.  The  Babcock  &  Wilcox  Co., 
Beaver  Falls,  Pa.  Included  in  the  folder 
are  condensed  data  on  carburizing  and 
thermal  treatments,  critical  points,  me¬ 
chanical  properties  and  suggestions  on 
welding  and  machining. . Item  99 


ROOF  VENTILATORS  CATALOG- A  re¬ 
vised  catalog.  Bulletin  A-112A,  covering 
their  line  of  roof  ventilators  has  been  pub¬ 
lished  by  the  Hartzell  Propeller  Fan  Co., 
Piqua,  Ohio.  The  catalog  contains  com¬ 
plete  information  on  the  Reversible  Roof 
Ventilator  as  well  as  the  Penthouse,  Ver- 
tijet,  Airjet  and  Rotary  Roof  Ventilators. 
Sizes,  specifications,  performance  data, 
and  drawings  are  shown . Item  100 


FORGED  FITTINGS  CATALOG— A  28- 

page  catalog  on  forged  steel  pipe  fittings 
is  available  from  W-S  Fittings  Div.,  H.  K. 
Porter  Co.,  Inc.,  Roselle,  N,  J,  The  bulletin, 
A-3-56,  contains  dimensional,  engineering, 
and  application  data  on  forged  screw-end 
and  socket-welding  fittings  for  high  pres¬ 
sure  service.  . . . Item  101 


MOTOR  CONTROL  CATALOG— Bulletin 
No.  5610  with  design  features  and  engi¬ 
neering  data  on  air  conditioning  and  re¬ 
frigeration  motor  controls  is  issued  by 
Furnas  Electric  Co.,  Batavia,  Ill.  The  8- 
page  bulletin  contains  voltage  rating 
charts,  outline  diagrams,  heater  coil  ta¬ 
bles,  photos,  and  list  prices _ Item  102 


UNIT  HEATER  CATALOG— Unit  heaters, 
with  horizontal  or  vertical  delivery,  for 
hot  water  and  steam  heating  systems  are 
described  in  a  catalog  issued  by  National¬ 
ly.  S.  Radiator  Corp.,  Johnstown,  Pa.  The 
steam  and  hot  water  ratings  of  the  heaters 
are  given  in  addition  to  diffuser  data  and 
roughing-in  dimensions. . Item  103 


SWIMMING  POOL  DATA  BOOK— A  cata¬ 
log  and  data  book  of  swimming  pool  sup¬ 
plies,  chemicals,  and  equipment  is  offered 
by  Modern  Swimming  Pool  Co.,  Inc.,  White 
Plains,  N.  Y.  The  52-page  book  contains 
data,  photographs,  and  prices  of  every  item 
needed  to  build  a  new  residential  or  public 
pool,  or  to  equip  and  maintain  an  existing 
pool . . . Item  104 


SMOKE  INDICATOR  BULLETIN— Details 
of  Fireye's  smoke  density  indicator  sys¬ 
tem  FE-3  are  presented  in  a  bulletin  (CM- 
221  published  by  Electroncis  Corporation 
of  America,  Combustion  Control  Div.,  Bos¬ 
ton.  Mass.  Illustrated  with  photos  and 
drawings,  the  bulletin  gives  operating  and 
specification  data.  Installation  information 
is  contained  in  a  series  of  schematic  draw¬ 
ings.  _ Item  lOS 


WATER  SYSTEM  CATALOG— A  Burks 
water  systems  catalog  is  available  from 
Decatur  Pump  Co.,  Decatur,  Ill.,  and  Its 
wholesale  distributors.  Separate  sections 
of  the  catalog  demonstrate  the  features 
of  turbine  pumps,  centrifugal  pumps,  and 
sump  pumps.  Each  section  gives  general 
information  about  capacities  and  depths, 
and  shows  installations.  _ Item  106 


COATING  CHARACTERISTICS  —  The 

characteristics  and  advantages  of  water 
base  adhesives  and  protective  coatings  for 
industrial  insulations  are  described  in  a 
4-page  folder  (1-F  No.  46)  issued  by  Indus¬ 
trial  Products  Div.,  The  Flintkote  Co.,  New 
York.  N.  Y.  The  group  of  products  includes 
asphalt,  tar,  resin,  and  rubber  base  emul¬ 
sions  and  dispersions  having  bonding  and 
protective  coating  uses  in  air  conditioning, 
refrigeration,  sound-deadening,  and  mois¬ 
ture  and  corrosion  control - Item  107 


AUTOMATIC  REGULATORS  —  Bulletin 
56  C,  an  8-page  condensed  catalog  of  auto¬ 
matic  pressure,  temperature  and  level 
control  valves  for  automatic  process  con¬ 
trol  is  available  from  Atlas  Valve  Com¬ 
pany,  Newark.  N.  J.  Compiled  specifically 
for  operating  and  design  engineers,  and 
production  men  who  have  special  control 
problems,  this  brochure  describes  a  wide 
range  of  reducing  valves,  pump  governors, 
relief  valves,  temperature  regulators,  feed- 
water  regulators,  float  valves,  damper 
regulators  and  combustion  control  valves 
lor  heating,  power  generation,  chemical 
processing  and  other  industrial  applica¬ 
tions.  _ Hem  108 


CENTRIFUGAL  PUMP  BULLETIN  —  A 

bulletin  (Form  7223-B)  covering  a  line  of 
cradle-mounted  centrifugal  pumps  is  an¬ 
nounced  by  Ingersoll-Rand  Co.,  New  York. 
N.  Y.  The  various  models  are  described 
and  their  applications  listed  on  individual 
pages  of  the  bulletin.  In  addition,  perform¬ 
ance  tables  and  dimensions  for  the  line  are 
shown.  . . . - . Item  109 
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Use  the  prepaid  postcard 
on  page  101  for  securing 
your  copies  of  catalogs  de¬ 
scribed  in  this  department. 

WHOLESALE  PARTS  CATALOG  —  A 

wholesale  buyers’  guide.  No.  56,  with  112 
pages  of  parts,  equipment,  and  accessories 
for  air  conditioning,  heating,  and  refrig¬ 
eration  is  released  by  Airo  Supply  Co., 
Chicago,  Ill.  In  addition  to  the  lines  shown 
in  the  catalog  during  the  past  28  years, 
some  of  the  new  lines  are  Halstead- 
Mitchell  Condensers.  Honeywell  Controls. 
Refrigotron  leak  detector,  iron  pipe  and 
fittings.  Bell  and  Gossett  pumps.  Bacha- 
rach  instruments,  Dunkirk  and  Atlantic 
boilers.  _ _ _ Item  110 


MANUAL  OF  DRAINS— Manual  LV.  il¬ 
lustrating  the  Leveleze  line  of  floor  and 
room  drains,  is  published  by  Josam  Mfg. 
Co.,  Michigan  City,  Ind.  The  roof  and  floor 
drains  are  illustrated  with  application 
data,  code  specifications,  and  ordering  in¬ 
formation.  _ Item  111 


RADIATOR  BULLETIN— A  bulletin  on  re¬ 
cessed  or  free-standing  radiators  is  pub¬ 
lished  by  National-U.  S.  Radiator  Corp., 
Johnstown,  Pa.  The  dimensions  of  the 
radiators  are  shown  graphically  in  the 
bulletin,  and  the  ratings  are  shown  in 
tabular  form . . . . Item  112 

DUST  COLLECTOR  BULLETIN— Bulletin 
No.  920  illustrates  the  Ventrijet  dust  col¬ 
lector  made  by  Pangborn  Corp.,  Hagers¬ 
town,  Md.  Fifteen  photographs  and  draw¬ 
ings  show  the  action  of  the  unit.  Dimen¬ 
sions,  weights  and  capacities  are  presented 
in  three  tables.  . .  Item  113 


By  Equipping  Unit  Heaters  with 

SUPER'SILVERTOP 


RESISTANCE  WELDING  CATALOG— A 

56-page  catalog  of  resistance  welding  prod¬ 
ucts,  accessories,  and  materials  is  available 
from  Weldaloy  Products  Co.,  Van  Dyke, 
Mich.  The  literature  describes  and  speci¬ 
fies  standard  and  special  spot  welding, 
electrodes,  seam  welding  electrode  wheels, 
dies,  shafts,  and  bushings . . Item  114 

ROOF  VENTILATOR  BULLETIN— An  il¬ 
lustrated  bulletin  (DWA-101)  describing 
the  Silent-Vent  axial  roof  ventilator  is 
available  from  Detroit  Blower  Co.,  Frank¬ 
lin  Park,  Ill.  Detailed  information  and  per¬ 
formance  tables  are  included  in  the  bulle¬ 
tin . . . . . Item  115 


TWO  PRODUCT  CATALOGS— The  pub¬ 
lication  of  two  product  catalogs  is  an¬ 
nounced  by  Brunner  Mfg.  Co.,  Utica,  N.  Y. 
One  (G-141)  is  a  presentation  of  a  line  of 
semi-hermetic  condensing  units  and  high- 
torque  motor  compressors;  the  other  is  a 
4-page  consolidated  catalog,  a  condensed 
version  of  the  formal  catalog . Item  116 

DUST  COLLECTOR  BULLETIN— A  bulle¬ 
tin  on  the  recently  developed  Cyclo-trell 
multiple  tube  dust  collector  is  issued  by 
Research-Cottrell,  Inc.,  Bound  Brook,  N.  J. 
The  12-page,  illustrated  bulletin  explains 
the  operation  and  construction  of  the  col¬ 
lector  with  the  aid  of  numerous  drawings, 
cut-away  views,  and  collection  efficiency 
and  capacity  nomigraphs _ Item  117 

{Continued  on  page  150) 


HEAT-KWIK  STEAM  TRAPS 


This  winter  you  can  make  it  as 
comfortable  inside  your  plant, 
as  it  is  outside  on  a  warm 
summer  day,  if  you  follow  this 
simple  suggestion.  Put  a  fast¬ 
draining  Super-Silver  top  Heat- 
Kwik  Steam  Trap  on  every  unit 
heater.  You’ll  get  instant  heat, 
up  to  26%  faster,  because  Super- 
Silvertops  drain  air  out  of  cold 
unit  heaters  instantaneously, 
permitting  them  to  give  off 
heat  in  a  matter  of  minutes. 


You’ll  also  get  more  heat,  be¬ 
cause  Super-Silvertops  keep 
them  drained  of  condensate  at 
all  times,  saving  hundreds  of 
dollars  in  fuel  bills.  For  maxi¬ 
mum  heat  this  winter  replace 
obsolete  traps.  Put  new  Super- 
Silvertops  on  every  heater.  Keep 
your  plant  warm.  Eliminate 
heating  complaints.  Save  on 
fuel  bills  and  reduce  unit  heater 
corrosion.  See  your  jobber  or 
Anderson  sales  agent  today. 


TNI  NIW  WAV 

Notice  the  eim- 
pHcity  end  eeeing 
in  flttings. 


TNI  OLD  WAT 


N otiee  how 
bottom  Inlet 
re  q  a  I  r  e ■ 
eoraplieeted 
piping. 


Name _ 

Company 
Address  _ 


City 


FREE  TRAP  SELECTOR  BOOKLET  1 

Tells  how  to  select  and  install  traps  for  all  steam 
equipment.  For  your  free  copy,  fill  out  and  mail 
this  coupon  to:  THE  V.  0.  ANDERSON  CO.,  Divi¬ 
sion  of  International  Basic  Economy  Corporation, 
1973  W.  96th  St.,  Cleveland  2,  Ohio. 


State 


SUPER-SILVERTOP 

i 
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MERCOID 

PRESSURE 

CONTROLS 


Approved 


Series  OAW 

FOR  FLUIDS  OR  GASES 

Bourdon  Tube  Operated 
Hermetically  Sealed  Contact 
Outside  Adjustments 
Visible  Calibrated  Dial 
Visible  on-off  Operation 
Operating  ranges  from  0-14  psig  to  0-300 
psig  with  differentials  varying  from  2  oz. 
to  14  .  Listed  as  standard  by  UL  NEMA 
1  A.2,3,4. 

Write  for  Bulletin  No.  6 


Series  PQ 

FOR  AIR  OR  GAS 

Very  sensitive.  — Diaphragm  Operated 
Available  in  six  operating  ranges  from 
0  to  0.1'  pressure  to  1  to  30  vac.,  with 
varying  differentials.  Has  hermetically 
sealed  contact 

Write  for  Bulletin  No.  13 


THE  MERCOID  CORPORATION 

42l1BelniontAve,Chicaqo41,lll. 


NEW  CATALOGS 


\  frnm  jMifif’  1  l')i 


Use  the  prepaid  postcard 
on  page  101  for  securing 
your  copies  of  catalogs  de¬ 
scribed  in  this  department. 


COOLING  PRODUCTS  CATALOG— Bulle¬ 
tin  R-ll  describes  and  tabulates  the  air 
conditioning  and  refrigeration  products 
manufactured  by  Remco.  Inc.,  Zelienople, 
Pa.  Described  in  the  catalog  are  drier- 
filters.  liquid  indicators,  check  valves,  and 
accumulators.  _  .Item  118 


FAN  COIL  UNIT  BULLETIN— A  bulletin 
on  fan-coil  units  for  hot  and  chilled 
water  systems  is  available  from  National- 
U.  S.  Radiator  Corp.,  Johnstown.  Pa.  The 
bulletin  gives  the  nominal  capacities  of 
the  units  for  both  heating  and  cooling 
and  also  lists  the  dimensions . Item  119 


TUBING  FOLDER— A  6-page  folder  (TB- 
4131  covering  extruded  products  is  pub¬ 
lished  by  Tubular  Products  Div.,  The 
Babcock  &  Wilcox  Co..  Beaver  Falls,  Pa. 
Included  in  the  folder  are  a  list  of  the 
ferrous  and  non-ferrous  alloys  which  have 
been  successfully  extruded  into  tubing, 
solids,  and  shapes. . . - . Item  120 


EXPANSION  COIL  RATINGS— A  complete 
set  of  ratings  for  the  selection  of  direct 
expansion  coils  is  offered  in  Recold  Catalog 
52C6a  by  Refrigeration  Engineering,  Inc., 
Los  Angeles.  Calif.  The  28-page  catalog 
provides  tables  covering  ente.'ing  air  con¬ 
ditions  of  50  to  85  deg  F  wet  bulb  in  1-deg 
increments.  .55  to  105  deg  entering  dry  bulb, 
with  refrigerants  from  30  to  50  deg  and 
velocities  of  400  to  600  fpm  at  50-fpm  in¬ 
tervals.  _ Item  121 


METER  BULLETIN— A  catalog.  No.  136, 
on  air  meters,  vacuum  gages,  and  flow¬ 
meters  is  available  from  Hastings — Ray- 
dist.,  Inc..  Hampton,  Va.  The  catalog  illus¬ 
trates  the  meters  and  describes  their  fea¬ 
tures  and  applications.  A  price  list  for  the 
instruments  is  also  available  with  the 
catalog.  _ Item  122 


BASICS  OF  COMBUSTION  CONTROL— 

The  fundamentals  of  combustion  control 
are  considered  in  detail  in  the  first  of  a 
series  of  publications  issued  by  Cleveland 
Fuel  Equipment  Co.,  Cleveland,  Ohio.  The 
publication  considers  the  basic  fundamen¬ 
tals  of  controls  to  all  systems  and  includes 
a  list  of  control  terminology . Item  123 


BOILERS  ARE  DESCRIBED— A  4-page 
bulletin,  entitled  Meet  the  Titusville  Boiler 
Family,  is  offered  by  Titusville  Iron  Works 
Div.,  Siruthers  Wells  Corp.,  Titusville.  Pa 
Included  is  a  range  of  power  and  heating 
Ixiilers  from  97  to  more  than  800(1  sq  ft  of 
heating  su-face.  . . Item  125 


PLUMBERS  PRICE  CATALOG  —  Price 
Catalog  No.  76  of  plumbers  brass  goods  has 
been  revised  by  Bridgeport  Brass  Co., 
Bridgeport.  Conn.  The  revised  edition  of 
the  catalog  reflects  numerous  adjustments 
made  throughout  the  entire  line  and  in¬ 
cludes  new  list  prices  applicable  to  items 
to  which  a  standard  quantity  discount  ap¬ 
plies.  . Item  126 


SYNCHRONOUS  MOTOR  BULLETIN— 

The  construction  features  of  large,  end- 
shield  bearing,  synchronous  motors  are 
described  in  literature  released  by  Allis- 
Chalmers  Mfg.  Co.,  Milwaukee,  Wis.  The 
literature  is  entitled  Bulletin  No.  05B8305. 
- .  Item  127 


HEATING  CATALOG  IS  REVISED— A  re¬ 
vised  catalog  (27-620)  that  describes  indus¬ 
trial  electrical  heating  units  and  devices  is 
available  from  Westinghouse  Electric 
Corp.,  Pittsburgh.  Pa.  The  catalog  contains 
information  and  design  selection  charts  on 
strip  heaters,  natural  and  forced  convec¬ 
tion  air  heaters,  oven  heaters,  immersion 
heaters,  cartridge  heaters,  melting  pots, 
industrial  hot  plates,  and  heater  control 
equipment . . . . . Item  128 


AIR  FILTER  BULLETIN— A  bulletin  on 
electrostatic  filters  is  issued  by  Hadley 
Products  Co..  Inc.,  Marietta.  Ohio.  The 
bulletin  lists  the  standard  sizes  available 
and  gives  packaging  information  on  the 
filters.  . . Item  129 


PUMP  LOCATION  IS  DISCUSSED— An 

engineering  release  on  the  pressure  el¬ 
ects  of  pump  location  relative  to  the 
compression  tank  is  available  from  Bell 
&  Gossett  Co.,  Morton  Grove,  Ill..  The 
release  offers  an  answer  to  why  certain 
large  circulated  water  systems  have  ex¬ 
hibited  problems  such  as  unbeatable  top- 
floor  circuits,  noisy,  cavitating  pumps,  and 
unventable  airbound  radiation.  The  an¬ 
swer  to  virtually  all  these  problems  lies 
in  the  proper  placement  of  the  compres¬ 
sion  tank  on  a  system. . -.It*m  130 


OIL  BURNER  NOZZLE  BOOKLET— A  12- 

page  booklet,  entitled  Oilburner  Nozzles: 
How  They  Work,  How  to  Use  Them,  is 
released  by  Delavan  Mfg.  Co.,  West  Des 
Moines,  Iowa.  The  booklet  explains  the 
functions  of  pressure-atomizing  nozzles 
and  the  part  they  perform  in  the  combus¬ 
tion  of  fuel  oil.  It  also  discusses  the  ef¬ 
fects  of  pressure,  gravity,  viscosity  and 
temperature  on  nozzle  performance. 
. . Item  131 


TESTING  AND  RESEARCH  DATA— To 

enable  executives,  engineers  and  others  in 
industry  and  government  to  evaluate  its 
capabiiities,  a  72-page  bulletin  covering  its 
services  and  facilities  is  published  by  Elec¬ 
trical  Testing  Laboratories,  Inc.,  New 
York,  N.  Y.  The  bulletin  catalogs  the  lab¬ 
oratory  equipment  available  for  assign¬ 
ments  in  the  fields  of  testing,  applied  re¬ 
search.  and  analysis.  . . . Item  124 


DIFFUSERS  ARE  CATALOGED— A  cata¬ 
log  covering  a  line  of  diffusers,  registers, 
and  grilles  for  heating  and  cooling  is 
issued  by  The  Lima  Register  Co.,  Lima, 
Ohio.  The  32-page  1956  catalog  includes 
installation  and  air  diffusion  pattern 
photographs,  specifications  and  perform¬ 
ance  data,  and  helpful  engineering  in¬ 
formation.  . . - . Item  132 
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Binks  cooling  towers— a  youngster  and  an  old-timer— work  side  by 
side  at  Vick  Chemical  Company,  Greensboro,  N.  C.  Tower  at  left  was 
installed  17  years  after  tower  at  right  which  still  serves  faithfully. 

Vick  Chemical  Company... 

Supplements  1936  installation 
with  second  Binks  cooling  tower 


Use  the  prepaid  postcard 
on  page  101  for  securing 
your  copies  of  catalogs  de¬ 
scribed  in  this  department. 

SERVICE  MANUAL — A  manual  lor  ser¬ 
vicing  water-cooled  equipment  used  in 
connection  with  refrigeration  and  air  con¬ 
ditioning  systems  is  published  by  Chem¬ 
ical  Solvent  Co..  Birmingham.  Ala.  The 
manual  expains  the  use  and  application  of 
two  preparation.s — one  for  cleaning  and 
the  other  lor  preventive  maintenance  — 
which  remove  and  inhibit  scale,  algae, 
and  corrosion  in  cooling  towers,  evapora¬ 
tive  condensers,  and  water-cooled  con¬ 
denser;;  - -  Item  133 

CONDENSED  VALVE  CATALOG— An  K- 

page  condensed  catalog.  No.  C-".  on  a  line 
of  thermostatic  control  valves  is  released 
by  the  manufacturer.  Lawier  Automatic 
Controls.  Inc..  Mt.  Vernon.  N.  Y.  The 
catalog  contains  brief  descriptions  as  welt 
as  engineering  data  concerning  the  firm's 
line  of  shower  mixing  valves,  steam  tem¬ 
perature  regulators,  water  controllers, 
hospital  and  photographic  temperature 
control  assemblies,  tempering  valves,  and 
other  products . . . . Item  134 

VALVE  CHECK  CHARTS— An  aid  in  help¬ 
ing  valve  users  to  select  the  proper  valve 
for  a  required  service  is  offered  by  The 
Kennedy  Valve  Mfg.  Co..  Elmira.  N.  Y. 
Two  valve  check  charts,  one  for  bronze 
globe  valves  and  one  for  iron-body  valves, 
describe  the  basic  gate,  glove  and  angle, 
and  check  valve  types  and  give  informa¬ 
tion  on  their  design,  operation,  service 
characteristics,  and  proper  use.  The  charts 
contain  special  sections  dealing  with 
bonnet,  stem  and  .seat,  and  disc  types,  ma¬ 
terials  and  operating  characteristics. 
. —  -  Item  135 

ZONE  CONTROL  HANDBOOKS  —  Two 

handbooks  for  installers  of  warm  air  zone 
control  systems  are  published  by  Minne- 
apolis-Honeywell  Regulator  Co.,  Minne¬ 
apolis.  Minn.  The  booklet  designed  for  the 
sheet  metal  worker  (Booklet  SA2667)  tells 
when  zoning  should  be  used.  It  explains 
the  installation  of  dampers,  linkages  and 
damper  actuators.  Electrical  circuit  dia¬ 
grams.  installing  instructions,  and  check¬ 
out  procedures  for  various  zoning  meth¬ 
ods  are  contained  in  the  installe”-elec- 
trician  serviceman  booklet  (SA2820-1).  In 
it  are  discussions  of  two-zone  balancing, 
volume  and  mixed-air  methods  of  zoning; 
internal  circuitry  and  operation  of  damper 
actuators  and  control  panels. _ Item  13S 

TUBE  EXPANDER  CATALDG— Informa¬ 
tion  about  tube  expanders  and  associated 
tools  used  for  tube  rolling  is  given  in 
Catalog  No.  88  published  by  Thomas  C. 
Wilson.  Inc..  Long  Island  City.  N.  Y.  The 
illustrated  catalog,  containing  119  pages, 
will  be  of  interest  to  engineers  and  super¬ 
intendents  responsible  for  the  mainte¬ 
nance  or  manufacture  of  such  equipment 
as  boilers,  condensers,  evaporators  or 
miscellaneous  heat  exchangers.  Special 
sections  are  devoted  to  expanders,  general 
accessories,  measuring  instruments,  rol¬ 
lers,  extensions,  and  drives _ Item  137 

MOTOR  SELECTOR  CHART— Character¬ 
istics  and  performance  ranges  of  frac¬ 
tional  horsepower  motor  types  are  charted 
in  detail  in  a  motor  selector  chart  avail¬ 
able  from  Howard  Industries,  Inc.,  Racine, 
Wis.  Speed-torque  curves  for  basic  motor 
types  are  illustrated  as  well  as  other 
motor  data.  . . . . Hem  138 

{Continued  on  page  1.52) 


17  years  after  their  first  Binks  cool¬ 
ing  tower  installation,  Vick  Chem¬ 
ical  needed  additional  cooling 
capacity.  The  dependable  perform¬ 
ance  of  their  existing  Type  “K”  me¬ 
chanical  draft  tower  was  a  decisive 
factor  in  selecting  a  second  Binks 
cooling  tower  installation. 

New  Binks  Series  3-B  tower 
cross-connected  with  first  tower 

The  new  Binks  Series  3-B  cooling 
tower  is  used  for  condensing  proc¬ 
ess  steam.  The  old  tower  is  pres¬ 
ently  used  for  the  air  conditioning 
system.  Each  installation  is  inde¬ 
pendent  of  the  other  but  cross-con¬ 
nected  so  that  each  may  stand  by 
for  the  other  in  cases  of  emergency 


or  during  periods  of  maintenance. 

Built-in  long  life 

Case  histories  proving  the  depend¬ 
able  performance  of  Binks  cooling 
towers  are  not  uncommon.  All  parts 
are  built  to  rigid  specifications  which 
insure  long  life.  And,  Binks  cooling 
towers  are  designed  for  easy  peri¬ 
odic  maintenance,  a  factor  appreci¬ 
ated  by  those  who  must  do  the  work. 

For  full  information 

on  Binks  complete  line  of  mechan¬ 
ical  and  natural  draft  cooling  towers, 
write  directly  to  the  address  below. 
Binks  engineers  will  gladly  study 
your  needs  and  help  you  select  the 
correct  tower  for  your  requirements. 


Binks 

Ei/ERVrH/NG  FO/C 

w/irEic  cooim 


A  COMPLETE  LINE  OF  NATURAL  DRAFT  AND  MECHANICAL 
DRAFT  COOLING  TOWERS  AND  INDUSTRIAL  SPRAY  NOZZLES 

Binks  Manufacturing  Company 

3120-38  Carroll  Avo.,  Chicago  12,  III. 
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the 

Magnificent 

TThnUne 


•  STEPPED-UP  PERFORMANCE 

—  Improved  stainless  steel 
burners  .  .  .  choice  of  stain¬ 
less  or  aluminized  steel  heat 
exchangers. 

•  QUIETER  OPERATION  — 

Lower  speed  motors.  Re¬ 
silient  mountings  minimize 
noise  level. 

•  WIDER  RANGE  OF  SIZES  — 

Eight  sizes  .  .  .  25,000  to 
310,000  Btu.  For  natural, 
manufactured,  mixed,  LP 
and  LP-air  gas  mixtures. 


J^ODINE  held  nothing  back  in 
creating  this  magnificent  new 
gas-fired  unit  heater.  Nationally 
famous  designer  Jean  Otis  Reinecke 
set  the  style  .  .  .  used  sparkling, 
polished  chrome,  plus  a  restful  gray- 
green  finish  to  enhance  the  distinc¬ 
tive  modern  lines.  And  Modine  en¬ 
gineering  held  unit  weight  down  to 
produce  a  unit  heater  up  to  50% 
lighter  than  other  makes.  This 
weight  reduction  means  lower  ship¬ 
ping  costs  for  you  ...  a  unit  that 
is  definitely  easier  to  handle  and 


easier  to  install. 


GET  FULL  DETAILS  FROM  THIS  BULLETIN 


MODINE  MFC.  CO. 

1511  DcKovcr  Ave.,  Racine,  Wisconsin 

I  would  like  to  know  more  oboul  the  new  style-setting 
Modine  Gos  Unit  Heaters.  Pleose  send  me  free  Bulletin  656. 

NAME  . 

FIRM  . 

ADDRESS  . 

CITY . ZONE  . STATE  . 


CU-1320 


NEW  CATALOGS 


[C.oulinued  from  pafie  l.il  ) 


Use  the  prepaid  postcard 
on  page  101  for  securing 
your  copies  of  catalogs  de¬ 
scribed  in  this  department. 


PRESSURE  REDUCING  DATA— A  2U-pagc 
bulletin  (EN6.S6PRV)  on  pressure  reduc¬ 
ing  valves  is  issued  by  HufTiiian  Specialty 
Mfg.  Corp.,  Indianapolis.  Ind,  The  bulletin 
is  illustrated  throughout  with  typical  in¬ 
stallations  and  various  cutaway  views  of 
the  valves.  A  selection  chart  and  installa¬ 
tion  and  maintenance  instructions  are  al¬ 
so  included. . - . Item  139 

AIR  CLEANER  CATALOG— An  8-page 
catalog  (E-40)  covering  its  packaged  elec¬ 
tronic  air  cleaners  is  released  by  Trion, 
Inc.,  McKees  Rocks.  Pa.  The  new  book  de¬ 
scribes  custom-built  models  in  detail,  in¬ 
cluding  engineering  data  and  size  and 
capacity  tables  for  fitting  the  proper 
model  to  the  job. . . Item  143 

BULLETIN  ON  OIL  PREHEATING— A 

bulletin  (No.  DT-56)  containing  informa¬ 
tion  on  oil  preheaters,  is  issued  by  Al- 
strom  Corp.,  New  York,  N.  Y.  The  bulletin 
gives  capacities,  dimensions  and  also 
shows  diagrams  of  jiositions  for  oil  and 
boiler  water  tappings.  Ratings  are  given 
for  6-  and  2-pass  units _ Item  141 

PUMP  BULLETIN— Bulletin  4958-B  de¬ 
scribes  a  line  of  single  and  duplex  con¬ 
densation  return  pumping  units  made  by 
The  Deming  Co..  Salem,  Ohio.  Perform¬ 
ance  tables  are  included  in  the  bulletin 
in  addition  to  construction  features  and 
dimensions _ Item  142 

EXPANSION  JOINT  CATALOG— A  72- 

page  catalog  published  by  Zallea  Bro¬ 
thers,  Wilmington,  Del.,  covers  the  design, 
manufacture  and  application  of  the  com¬ 
pany’s  line  of  packless  corrugated  expan¬ 
sion  joints,  including  three  new  types. 
Designated  as  Catalog  36,  it  introduces 
self  equalizing,  duo  equalizing,  and  high 
pressure  expansion  joints. Item  143 

GAS  DETECTION  DATA— Combustible 
gas  detection  equipment  is  the  subject 
of  a  specification  sheet  available  from 
Johnson-Williams,  Inc.,  Palo  Alto,  Calif. 
The  illustrated  specification  sheet  gives 
detailed  operational  and  construction 
data,  application  suggestions,  and  prices. 
_ _ _ _  Item  144 

OIL  HEATING  BULLETIN— A  bulletin  on 
cast  iron,  oil-fired  boilers  is  offered  by 
National-U.  S.  Radiator  Corp.,  Johnstown, 
Pa.  The  ratings  and  engineering  data  of 
the  boilers  are  given  in  the  bulletin  in  ad¬ 
dition  to  their  dimensions  and  tapping 
sizes.  _ Item  145 


TECHNICAL  TUBING  FOLDER  —  En¬ 
gineers  and  others  involved  with  the  de¬ 
sign,  maintenance,  or  repair  of  condensers 
and  heat  exchangers  are  offered  a  6-page 
technical  folder  (TB-412)  by  Tubular  Prod¬ 
ucts  div.,  The  Babcock  &  Wilcox  Co., 
Beaver  Falls,  Pa.  A  chart  outlining  the 
hydrostatic  test  pressures  required  for  the 
various  sizes  of  tubes  under  ASTM  A-214 
is  also  shown. _ Item  146 

REVISED  RUMP  BULLETIN— A  revised 
bulletin  (W-306-B3DP)  on  Monobloc  cen¬ 
trifugal  pumps  for  air  conditioning  sys¬ 
tems  is  issued  by  Worthington  Corp.,  Har¬ 
rison,  N.  J.  The  bulletin  illustrates  ratings, 
dimensions,  and  the  variety  of  sizes  car¬ 
ried  in  local  stocks  maintained  at  district 
warehouses.  _ Item  147 
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entilatin(j 
pecialties 


Automatic  Shuttort 
Automatic 

Bock  Draft  Shuttors 
Hond-Oporatod  Shutters 
Automatic  Ceiling  Shutters 
Hand-Operated 
Ceiling  Shutters 
Unit  Blower  Shutters 
Write  for  circular  and  prices 


^  CATAlOti 


KLGO  SHUTTER 
273S  W.  Warren 


"ELGO”  TYPE 
AUTOMATIC  SHUTTER 
Front  View  (Open) 

MANUFACTURING  CO. 

Detroit  8,  Mich. 


EXHAUST  HOODS 


The  only  book  published  that  gives  com¬ 
prehensive  information  on  the  flow  of  air 
around  and  into  the  openings,  hoods  or 
slots  in  exhaust  ventilating  systems.  Covers 
all  phases  of  hood,  booth  and  slot  design. 
Shows  how  to  determine  the  required  air 
volume  and  velocity  for  hoods  and  other 
types  of  openings  for  the  control  of  all 
kinds  of  dusts,  fumes  and  gases.  Sample 
problems,  with  the  solutions  worked  out 
in  detail,  are  given  in  a  chapter  devoted 
entirely  to  this  matter. 

141  Paces.  127  lllustrationa,  30  Tables,  33.50 

THE  INDUSTRIAL  PRESS 

93  Worth  Street  New  York  13.  N.  Y. 


ENGINEERING, 

— countless  hours  of  engineering  effort — is 
what  made  the  X-3,  Douglas  Aircraft’s  sleek, 
new,  supersonic  research  ship  possible.  Like  the 
X-3,  Western  Engineering  and  Manufacturing’s 
line  of  ventilators  is  the  result  of  careful,  skilled 
engineering. 

Both  have  gone  through  several  wind-tunnel- 
tested  design  stages,  to  ensure  their  superior 
performance  under  operational  conditions. 

Although  engineering  and  performance  data 
on  the  X-3  is  classified  and  unavailable,  com¬ 
plete  engineering  data  on  Western’s  line  of 
ventilators  can  be  obtained  from  your  local 
jobber  or  by  mailing  to: 

WESTERN  ENGINEERING  &  MEG.  CO. 
4114  GLENCOE  AVE.,  VENICE,  CALIF. 


TAGGED  THE  FINEST 
BY  HEATING 
EXPERTS 


TNER 

MOBIOC 

11 

^  Thormobloc  Di- 
i  Foct  firod  warm 

1  OIF  haatars  ar# 

F  installad  in  al- 
t  most  ovary  typa 

1  commarcial  and 

PANEl*lOC  «•"  V 

”  to  I 

•"  Mh.  \ 

i  TW»  '•‘*'l'",conomic.»  »•  ' 

I  in  firt*  ***  j  •Uctrical  eo«- 

I  Bcctiot*.  N 

I  movi'»9P«'!*-^“ 

1  froo 


Atructuro  All 
around  THE 
WORLD.  World 
laador  in  mIos, 
THERMOBIOCS 
•r*  ’"•"ufeefurod  and  sold 
In  27  counfrias. 

i  Fanga  of  tizas,  gat, 

I  oil  or  combination  gas-oil 
I  firing. 

1  Safety  and  Satisfaction  I 
\  Fight  into 

I  thermobioc. 


Thormobloc  Div.,  Prat-Daniol  Corp. 

.5  Meadow  St.,  So.  Norwalk,  Conn.  8-9 

Plaas*  sand  bullatins  on  Q  Panalbloc  Q  Tharmobloc 
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outside  cosing  readily  service¬ 
able 

O  Face  and  by-pass  dampers 
permit  continuous  air  circula¬ 
tion  to  maintain  uniform  tem¬ 
peratures 

NOTE:  Louver-type  mixing  box 
accessory  permits  introduction 
of  fresh  air  for  make-up  and 
ventilation,  with  or  without 
filters 


O  Proven,  Westinghouse-man- 
ufactured,  extended  surface 
heating  colls  good  for  continu¬ 
ous  operation  up  to  200  psig 
O  Die-formed  casings  with 
rounded  corne'^s  eliminate  ac¬ 
cidents  and  dirt  catching  pock¬ 
ets  Front  and  back  panels 
easily  removable 
e  Multiple  louvered  outlets  for 
efficient  distribution  of  heated 
air 

O  Self-aligning,  grease-lubri¬ 
cated  ball  bearings  mounted 


Westinghouse...The  Unit  Heater  for  General 
Purpose  and  Heavy  Duty  Industrial  Heating 


CLASSIFIED 

ADVERTISING 


CHIEF 

REFRIGERATION 

ENGINEER 

I'nnsual  opportunity  for  a  well  (troun.l- 
eil  man  who  wants  and  can  take  re¬ 
sponsibilities 

SALARY  OPEN 


I-oration  New  York  City  -Our  organ¬ 
ization  knows  of  this  ad.  Write  in  oon- 
fi  lence  to  I!on  1000.  Realservice  Advtg. 
Agency,  110  West  ;!4  St..  N.Y.C. 


H RATING  &  VENTILATING  ENGINEER 
.A  permanent  position  for  a  graduate  engi¬ 
neer  with  experience  is  available  in  a  large 
diversified  pulp  and  paper  manufacturing 
plant  in  the  Upper  Midwest.  Uur  employees 
Know  of  this  opening.  Reply  giving  person¬ 
al,  eilucational,  and  work  history  together 
with  salary  thinking.  Your  reply  will  be 
kept  strictly  confidential.  Write  Btix  891. 
Air  Conditioning,  Heating  &  Ventilating,  98 
Worth  St..  New  York  18.  N.  Y. _ 


.  .  .  Estahlisheil  engineering  sales  organization, 
well  acquainted  with  consulting  engineers  and 
heating  contractors  New  York  and  I-ong  Island, 
desires  additional  line.  Write  Hox  892,  Air  Con¬ 
ditioning,  Heating  and  Ventilating.  98  Worth 
St..  New  York  18,  N.  Y. 


SEND  FOR 

1956 

BOOK  CATALOG 


★  These  rugged  units  available 
in  24  sizes,  8  coil  selections, 
150  ratings— from  100,000  to 
2,500,0(M)  BTU  hr.,  capaci¬ 
ties  from  2000  to  25,000 
CFM  each. 

★GENERAL  PURPOSE 
HEATER  .  .  .  For  manufac¬ 
turing  areas,  warehouses,  ga¬ 
rages,  commercial  buildings 
—  with  standard  non-ferrous 
heating  coils. 

Industry's  Most  Complete 

Heating  Ventilating 
Industrial  Processes 


★  HEAVY-DUTY  HEATER 
.  .  .  For  continuous-duty  high- 
pressure  systems,  or  indus¬ 
trial  process  work  —  with 
wrought  iron  heating  coils. 

★  FOR  APPLICATION 
SERVICE  .  .  .  Call  your  near¬ 
est  Sturtevant  .Sales  Engineer 
or  write  Westinghouse  Elec¬ 
tric  Corporation,  Dept.  15J, 
Hvde  Park,  Boston  36,  Mass. 
.  .  .  ask  for  Booklet  B-5188. 


Send  for  your  copy  of  the 
1956  catalog  listing  thirteen 
books  published  by  The  Indus¬ 
trial  Press  on  heating,  venti¬ 
lating,  air  conditioning  and 
related  subjects.  Build  a  work¬ 
ing  library  of  authoritative 
books  that  will  give  you  the 
answers — quickly  —  to  your 
problems  of  design,  installa¬ 
tion,  operation  and  mainte¬ 
nance. 

THE  INDUSTRIAL  PRESS 

93  Worth  Street 
New  York  13,  N.  Y. 


Line  For: 

Coolinfi  &  Dehumidifying 
Electronic  Air  Cleaning 

WJOCH  WESTINGHWISEt 

COVER  PRESIDENTIAL  CAMPAIGNS  ON  CBS  TELEVISION  AND  RADIO 
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OPELOUSAS  GENERAL  HOSPITAL,  OPELOUSAS, 
LOUISIANA  •  TEMPLE  EMANU  EL.  DALLAS, 
TEXAS  •  HULL  ^2290,  NEW  YORK.  N  Y 
ROWAN  BUILDING,  FORT  WORTH,  TEXAS 
EDWARD  R.  HARRIS,  MARACAIBO,  VENEZUELA 
HOTEL  LOGAN,  OMAHA,  NEBRASKA  *  NURSES 
RESIDENCE.  LOS  ANGELES  COUNTY  HOSPITAL 
EfTlCKSON  MOTEL.  CROOKSTON.  MINNES'^TA 
TINY  TpJ  STORE.  ER£EPORT;^UNr  i|^ 


THE  INDUSTRIAL  PRESS,  93  Worth  St.,  New  York  13,  N.  Y. 

Please  send  me  a  copy  of  INDUSTRIAL  HEAT  TRANSFER 
at  $6.00. 

□  I  enclosed  payment  In  full.  Send  book  postpaid. 

Q  Bill  me  G  Bill  company.  (Postage  charges  will  be  added) 

NAME  . 

COMPANY  . 
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Need  literature? 


INDUSTRIAL  HEAT  TRANSFER, 
by  F.  W.  Hutchinson,  presents  123 
working  graphs  that  permit  the  direct 
solution  of  complex  problems  of  heat 
transfer.  Use  of  these  graphs — which 
are  equal  in  accuracy  to  the  equations 
from  which  they  are  derived — speeds 
heat  transfer  analysis  and  helps  to 
eliminate  errors  in  calculation.  In  ad¬ 
dition  to  the  complete  text,  graphs 
are  provided  for:  air,  acetylene,  am¬ 
monia,  benzene,  chlorine,  ethane, 
ether,  helium,  oxygen,  pentane, 
steam,  sulphur  dioxide,  water,  and  57 
other  industrially  used  liquids  and 
gases. 

Get  your  copy  of  this  valuable 
working  reference  book  today! 
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In  Four  JUodels'^^ 
that  meet  all  conditions 


Here  is  the  real  answer  to  water  level  control 
for  boilers  up  to  2  50  psi — the  McDonnell  92 
series  providing  pump  control,  low  water 
fuel  cut-off,  and  low  water  alarm. 

This  control  has  exactly  what  it  takes  for 
high  pressure  and  temperature.  Notice,  for 
example,  the  generous  float  chamber  with 
wide  clearances  between  float  and  walls. 

Keeping  heat  away  from  the  switch  mech¬ 
anism  is  a  foremost  requirement  in  a  control 
of  this  kind.  In  the  92  series  an  ingenious 
heat  barrier,  tapered  neck,  and  fins,  combine 
to  effect  an  unprecedented  heat  dissipation — 
well  proved  by  the  fact  that  the  92  series  com¬ 
plies  with  current  underwriters’  specification 
for  7  5°C  wiring  at  switch  terminals. 

The  92  series  combines  a  more  effective  use 
of  magnetic  switch  actuation  with  McDonnell- 
built  open  contact  switches — switches  that  do 
not  call  for  the  accurate  alignment  of  the  con¬ 
trol  that  is  necessary  with  other  types. 

There  are  too  many  features  of  the  92  series 
to  cover  here,  but  the  whole  story  can  be  told 
in  three  words:  McDonnell  ifuality  throughout! 
Note  how  the  92  series  is  built  for  you  in  four 
forms  to  fit  right  in  to  any  boiler  job  require¬ 
ment. 

State  your  conditions.  Let  us  help  you  select 
the  right  92  series  control  for  your  job.  Ask 
for  complete  engineering  folder  on  92  series 
installations,  and  wiring  sheets. 

MSDONNELL  &  MILLER,  fnc. 

3500  N.  Spaulding  Ave.,  Chicago  1 8,  III. 


What  the  92  series  does— I'he  92  series  does 
three  basic  jobs,  sinfily  or  in  combination:  (1) 
controls  boiler  feed  pump/row  the  boiler — exactly 
as  it  should  be  controlled  for  maximum  efficiency 
(7)  provides  a  low  water  fuel  cut-off — cuts  current 
to  burner  in  the  event  of  a  low  water  emergency 
(3)  closes  circuit  for  operating  low  water  alarm 
whenever  low  water  occurs.  Series  92  controls 
are  also  adaptable  to  a  wide  range  of  industrial 
liquid  level  control  applications  involving  pres¬ 
sures  up  to  250  psi.  I'pper  switch  includes  extra 
circuit  to  gain  5  wire  operator  for  motor  oper 
ated  valves. 


The  Adaptable 
Water  Column  Form 

There  are  twt>  92  series  controls  with 
self-contained,  water-column  bodies 
having  tappings  for  water-glass  and 
tri-cocks.  >X  ater-ct>lumn  form  simpli¬ 
fies  installation,  provides  correct 
equalization,  cuts  costs  and  assures  a 
trim,  workmanlike  job.  Tappings  pro¬ 
vide  for  mounting  control  t)n  either 
side  of  the  boiler  with  gauge  glass 
mounted  on  either  side  of  control.  The 
two  92  series  water-column  types  are: 
No.  292  Principl  e  dimensions 
shown  in  drawing.  Note  cut-off  level 
is  3*  2’  above  center  of  lower  gauge 
glass  tapping.  This  taller  body  with 
higher  cut-off  point  assures  water 
level  being  plainly  visible  when  lo¬ 
cated  high  on  a  big  boiler.  (Control 
may  be  installed  with  either  top  and 
bottom  or  side  equalizing  connec¬ 
tions.  Ciauge  glass  tappings  may  he 
reduced  to  either  %'  or  'i*;  tri-cock 
tappings,  ’/2'';  equalizing  tappings, 
1 ' top  and  bottom,  or  1"  side. 

No.  192  Di  mensions  opposite. 
Hody  is  sht)rter,  cut-off  level  lower 
than  in  292,  ideal  for  most  fire-tube 
boilers.  Both  gauge  glass  and  tri-cock 
tappings  are  '/2’';  equalizing  tappings. 


Without  Water  Column 

These  two  controls  have  the  same 
basic  operating  mechanism  as  192 
and  292,  hut  are  designed  for  installa¬ 
tion  with  independent  w'ater  column. 
No.  92  Has  top  and  bottom 
equalizing  tappings. 

No.  92A  H  as  two  additional  1  '4” 
side  tappings  for  use  where  equaliz¬ 
ing  piping  takes  this  form. 
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